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Foreword

One of the major phenomena of the past four decades has been the 1 way
in which microtechnologies have penetrited our society. The homé; school,
workplace — virtudlly all dimensions of life have been profonndly in-
flienced. Educators in particular have had their profession mediated by the
computer; which has become in many ways a paraprofessional partner

One of the problems generated by the speed and sweep of change as-

socrated wrth the microchip is the task of keeprng informed as teachers and

as citizens. For this reason; Phi Delta Kappa is pieased to pubhsh Teach-

ing and Learning in a Microelectronic Age; a ‘source of general background

information with implications for educators. This volume is an elaboration
of two widely reprinted Phi Delta Kappan articles; “The Silicon Age and
Education” (January 1982) and “The Silicon Age II: Living and Learning
in an Information Epoch” (October 1983).

This pubhcatron is the third ‘monograph on futiifes studies written by
Harold G. Shane and pubhshed by Phi Delta Kappa. The earlier mono-
graphs were The Educational Significance of the Future (1973) and the Phi
Delta Kappa Diamond Jubilee volume; Educating Jor a New Milleniium
€1981).

Dr: Shane; University Professor of Ediication at Indiana University; is
one of Phi Delta Kappa’s miost widely published authors; naving written
approximately 60 articles and books for us in the past 30 years. It is fitting,
on the pubhcatron of this voinme, to express Phi Delta Kappa's apprecia-
tion te Dr. Shane for his scholarly productivity, which we have been privi-

leged to share with our members and the wider education community over
these many years.

Lowell C. Rose
Executive Secretary
Phi Delta Kappa
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Part One

Microtechnologies; Robotics; and
Giobal TV for Education

Everything that can be invented has been invented.
—Char]ésg;ipqerl};pirector
U:S: Patent Office; 1899

The radio is a commercial failure and its
popularity with the public is waning.
—Thomas A. Edison, 1926



7 Chapter 1
The Microelectronic Milestone

1 never think of the future. It comes soon enough.
—Albert Einstein

Humankx ind has passed a number of milestones. Each resulted in a
“system-break” — a profound change in the way people lived thereafter.

One milestone was reached when humians began to recognize that they were
creatures Who could think, who became aware of their existence — of their
humanity. Another milestone was the development of agriculture, a system-

break that permitted nomadic hunters to become farmers whose lives had

greater stability arid whose produce permitted the rise of cities in ancient
times. The concept of God also led to indelible changes in the ways ini which
our forebears ordered their lives. The development of writing likewise was

a potent creation, promoting access to knowledge.

In the past 600 years major changes h’ave' occurred with increasing ra-
pxdxty Among them were the Renaissance, which mwgorated life and learn-
ing in the 14th century; the printing press;, which promoted communication
and education; and the Industrial Revolution; which replaced human mus-
cle power wnh machmes

Among recent nulestones each Conﬁ'ontmg us thh increasmg sgwd were

,,,,,,,,,,

and the birth of the “electric surround” — Marshall McLuhan's phrase to

describe the cxtensnons of man” made possxblc by such inventions as the
radio, TV, hi-fi, motion pictures, typewriter, and telegraph.! Mustrating
the power and impact of Western technology, McLuhan tells us:
Orne example is the Bedouin with his battery radio o board the camel.
Submergmg natives with floods of coiicepts for which nothmg has pre-

pared them is the normal action of all of oar technology:?

3
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The Microckip Milestone

) McLuhan dld not hve to experience the human extens1ons made poss1ble
by the microchip milestonie and the information society it has fostered —
a milestone that is inundating all of us with sensory stimulation for which

we had little more preparatlon than did the Bedouin: Indeed; our micro-
electromc surround could turn us mto homogenuzed Blondles and Dagwoods
qnless we quickly begin to think with care and to act with prudence. Thus
the major purpose of this volume is to examine how educators can learn

to live with the silicon chip so that it proves to be a milestone rather than

a millstone, which conceivably could hang around our necks in the 1990s.

The Acceleration of Change

A starting point for coping with and profiting from the microelectronic
era is understanding the developiiierits that are occurring with almost in-
credible speed. Let us ook more closely at what appears to be happemng

Until the world moved into the rmcroelectromc era, changes in 11festy1es
and work took place at a glacral- o-lersurely rate Peg)le dled inn a world
very chh like the one into which they were born. Even major system-
breaks did not create rapid changes until the present century. To illustrate,
when the last Roman emperor was deposed mn 476 A:D;; Rome s power,

extendmg from the Mediterranean to Hadrian’ 5 Wall; came to an end. But
despite its hrstoncal s1gmﬁcance asa system-break the fall of Rome did
not create profound differences in the way people lived during the Dark
Ages that followed. Soldiers still confronted one another with bow and ar-

row; shield; sword; and spear Horses pulled wagons or carriages; crops
were raised and cattle were herded in the same old ways.

As late as 1920, if George Washington could have been transported from
the 1700s to a Midwestern farm i in the United States; there would have been
relauvely little that had happened in the 150-year interval to bewilder him.

Horses snll pulled carts oil lamps and candles contmued to 1llum1ne many
homes, and harvesting on most farms continued to be based on human and
equine muscle power. It is true that radios; the automobile, aircraft, and

electric llghts had made their debut; but their 1mpact on the lives of most

Americans was _]ust begmmng to make ltself felt.
It is in the past 60 years, as b10phys1c1st John Platt pomts out, that “the
convergence of today’s technological forces has produced a roaring water-

fall of change.™ Nuclear power and weaponry have appeared. The space

capsule “Pioneer” has zoomed toward distant Pluto and is headed for the
outer reaches of the universe. Artificial life forms have been created. Moon

15 *
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landings and planetary probes have taken place. The “pill” hias given women
reproducnve freedom. Jet planes span continents in four hours. Mammals
recently have been cloned. In-vitro conceptions; in-the-womb surgery, and
major organ transplants are now becommg routine: And marvels have been
accomplished in the realms of “designer genes,” hiolography, and in the divers

uses of laser beams in industry and communications.
So rapxdly have innovations burst upon us that we are movmg beyond

what Alvin Toffler labeled “future shock” into a state of hyperturbulence;,

which Selsky and Mceann define as “the condmon that results when avail-

able resources and institutions prove inadequate to deal with the speed and

diversity of change.™ Daily reports in the media abound with examples
of hyperturbulence: astronomical fiscal deficits; nuclear accldents environ-
mental pollution; widespread world hunger, international terroristi, drug

abuse, and other horrors in which our age specializes.
The acceleration of change has made the world of the 1980s significantly

dlfferent from that of the 1920s. However; it is chdngrs in the nature of

change that have made the microelectronic mxlestone unique. For the first

time we are confronted by lncredlble and unexpected technological input,
which constitutes a §ystem-break that has dramatically altered our lives.

Overview
In Teaching and Learning in a Microelectronic Age 1 shall explore how
and why many of the guidelines that governed our lives in the past have

been swept away or altered by contemporary h.vh-tech developments thh

attention in later chapters directed to some of the educational implications

of these changes in the hoite afid workplace.

_Chiapter 2 reviews some of the past and current developments in micro-
electronics and probes a few of the ways in whxch the rmcrochlp is per-
meating society; creatmg problems and opportumt1es both in the workplace

and the home: The educational and industrial impacts of the computer and
its perxpheral equipment are explored in Chapter 3; with particular atten-

tion to the use of ¢ computers in educational institutions and in an informa-
tion society: Chapter 4 treats developments in the use of robotxcs ‘which

a number of schools are exploring. As of 1985 the computer-brained robot
is being used in miore than 2,000 schools and 1,200 colleges.
In Chapter 5 attention is grven to the mixed blessmg of the media: Here

I,d,°9‘}9‘fl‘t the growing power of TV and discuss the importance of educat-

ing young learners 50 they can cope with the sex and violence frequently
depicted and with bias in selected news telecasts and various publications:.



Part II examines some of the issues and opportumtles of the silicon Chlp
erd. Chapter 6 sutrs up the issues that ‘microtechnologies have created in
the years since the first computer made its debut in 1946. Atténtion is given
to prudent educational policies mandated hy the growing unpact of our

microelectronic milieu: In G‘hapter 7,1 argiJe that current reform move-

ments such as A Natwn a Risk do not give sufﬁcxent heed to the mﬂuence

of high-tech developrients. Redesigr of U.S. ediication is advocated rather
than “band-aid” reforms aimed at improving yesterday’s schools. The con-

cludmg chapter presents the need to make curriculum content more con-
gruent thh the mlcroelectromc age we have entered Changes at all levels
from early childhood education to programs for mature learners are

considered.
For reference purposes a selected bibliography and summaries of some

major referm reports are included:
Footnotes
1. For a prescient preview of the impact of “electric surround,” see McLuhan's

Understanding Media: The Extensions of Man (New York: McGraw-Hill Paper-
backs, 1964).

2. Tbid., p. 16.

3. John Plati, “The Acceleration of Evolution;” The Farurist (February 1981) 23;

4. John W. Selsky and Joseph E. McCann; “Social Triage: An Emergent Re-
sponse to Hyperturbulence,” World Future Society Bulletin 18 (May-June 1984): 1-19,
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. “The millennium is a: hand. Man has invented everything that can
be invented. He has done all ke can do.” o
These words were spoken by a bishop at a church gathering in 1870.
They were challenged by the presiding officer, who said that man would
one day devise a machine in which to fly. o
“Blasphemy!” the bishop cried, “Flight is reserved for the angels.”
The bishop was Milton Wright, father of Wilbur and Orville Wright

who, years later, developed the first successful flying machine. !

AS the above anecdote suggests; it is unwise to underestimiate huia iii-

genuity. Since early times humans have devised machires to replace mus-
cle power and reduce physical toil. Less recogtiized are the efforts we have

made to enhance or to extend thé power of our minds. In ancient Rome,
for instarice, colored stones were used to facilitate calculating. The anicient
abacus was a similar device but vastly more sophisticated. It Was $o0 suc-
cessful that it still is used i Asia alongside eléctronic calculators.

Now the microchip is exteniding our mental powers. The microelectron-
ic developments of recent decades are having a profound influence on the
ways in which we order our lives. Changes are occurring with sich speed

it is difficult to envision what is likely to take place in the short-term future
— the next 15 to 20 years. As for the long-term developments — those
that will take place in the next millennium, in Which today’s young learners
will spend most of their lives — we can only speculate as to what microtéch-
nologies will accomplish in medicine, industry, education, agriculture, and

other realms;

18



Let us look briefly at the sequence of impressive developments and inno-

vatrons that are leading us from current marvels toward such phenomena
as fifth-generation computers possessing artificial mtellrgenc/e, beginning
with the developments that enabled humans to weave numbers by using
machines.?

Early beginnings. The progenitor of machines that perform arithmetical

functions was devised by the brilliant 17th-century French mathematician,
Blaise Pascal. One could dial numbers on Pascal’s addition-subtraction cal-
cnlator and the wheels and cogs inside aligned themselves to show the sum

or difference drsplayed in a smalt window. Another gemus in the realms
of phrlosophy and mathematlcs bom shortly after Pascal in 1646 was Gott-
fned Wﬂhelm von Lrebmtz IIe modrf ed Pascal S calculator so it could han-

mechanisms developed by Pascal and Lrebmtz were the basis for the de-

sign and construction of calculatmg machmes
Charles Babbage, a distinguished Brmsh engineer bom il 1791 created
a mechanical calculator technology that was capable of processing infor-

mation in a manner not unlike that of modern computers. At the time he

worked in the mld-l9th century, technology was not sufﬁcrently sophrstl-
cated to impiement his remarkable insiglits. Babbage was assisted in his
work by a gifted mathematician, Ada, Countess of Lovelace and daughter

of Eord Byron. The Countess is credited with devising the concept of

programming used in Babbage’s calculator:
Contemporary Phases of Computer Development

Phase one: ENIAC mabkes its debut. The first phase of conteinporary elec-
tronic computers began with the development of ENIAC at the Moore School

of Engmeermg, Uruversrty of Pennsyivama BNIAC the acronym for Elec-

tronic Numerical Integrator and Calculator; was funded by the U.S. govern-

ment during World War II. Its original purpose was to reduce the tlme and
the tedium involved in calculating the trajectories of artillery shells.

The specifications for ENIAC; which began operatlon in 1946, are im-

pressive. It required flnor space equivalent to a small gymnasrum, used
18,000 made-to-order vacuum tubes, and took 130,000 watts to operate:
It weighed 30 tons and cost half a million dollars — a considerable sum
in 1946:

Ironically. ENIAC was obsolete almost as soon as it was completed be-
cause thc Bell Labs, in 1947, developed the transistor. Parts of ENIAC

19
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remain at the Umversrty of Pennsylvania today. Nearby hangs a sign that

reads: “In less than 40 years advances in microelectronics technology have
enabled thc digital computer wrth performance far superior to ENIAC to
be placed cn a one-quarter-inch piece of silicon.”

Phase two: The transistor and microchip appear. The transistor com-

brnes electrical circuits in a much more tmy space than vacuum tubes and

uses sermconductor matcrrals such as silicon, which are lr'ss costly than
vacuum tubes an attribute that hastened its acceptance. A few years later,
in 1959; single chxps with several integrated electronic circuits were devised.

The rmcrochlp, which was tc make even greater and more raprd develop-

ments occur in the home and in thc workplace was 1ntroduced in 1970.
The chrp, no larger than a chrld’s little fingernail, contains thousands of

integrated circuits. By the 1980s more than 100,000 transistors could be

integrated on a single rrucrochrp It staggers the tmagrnatron to realize that

each of these ttny srlrcon wonders had a computmg power equivalen: to

The trend toward electronic hypermrmatunzatlon is connnurng with 1o
end in sight. Experimental work by Kenneth Hanck and Keith BeArmond
at North Carolina State Unrversrty in the rrud-198()‘~ involves efforts to re-
place microchips with imprinted molectles that ‘occupy one-millionth of
the space the chip requires. Cornell University has a project under way
to etch salt crystals with words 10 nanometers high. If the work is success-
ful, the entire contents of the Encyclopaedia Britannica could be compressed
to fita piece of software about the size of a postage stamp.

Foregrounds of the Micro Revolution

The currem scene: toward a faun‘h-generanan ‘computer. By 1985 the
memory of the microchip was in the process of being increased tenfold by
VLSI (Very Large Scale Integration); and its memory capacrty is main-

tained — unlike in earlier chips — when power flow is interrupted:

Another development in rrucrotechnology of even gredter promiise get-
trng under way in the late 1980s is a shift to the use of laser beams in lieu
of electric current. The novel feature of this development involves the

replacement of transistors with transphasors, devised by Desmond Smith

at Heriot-Watt Umversrty in Scotland The tranSphasor not only performs
the samie ﬁ.lnctron as the transistor but does so several hundred timmies faster
by using the laser beam.

Oof especral rmportance to the fourth-generatron opticat computer, in ad-

dition to its increased specd and versatility, is that programming is not hrmted
to binary arithmetic; and various computer functions can be carried out at



the same tlme Since knowledge 1n the 1990s, accordmg to Damel Bell
will be dcubling every 24 months if present trends continue, the fourth-

generation computer; by good fortune; promises to make its appearance

Just in time to help us cope w1th the enormous buﬂd—up of information.
Publlc acceptance of computers is reflected by the fact that in 1976, when

the electronic cottage was JUSt begmmng to move beyond the novelty stage;
there were 400,000 in our homes and ofﬁces Ten years later there were
six mllhon installations. Shurkm estimates that half of U.S. households will
acquire computer systems by the early 1990s.3 In view of these statlstlcs,

the “electronic surround,” which Marshall Mcl:uhan foresaw with great pre-

science more than 20 years ago, has become a reality. Actually, it is now
a rmcroetecm;mc surround as computers and robots permeate homes, banks,
farms, cffices — touchmg almost every aspect of our lives.

7 Toward afifth generation of ‘?hmiang computers. ”The first four g genera-
tions of computers reflect the remarkable human ingenuity that carried us
from vacuum tubes to transistors to microchips to superchips in less than
40 years. But perhaps the most remarkable development with enormous

1mp11cations for teachmg and learmng il a mictoelectrutiic age, is currert
efforts to produce in the next 10 to 15 years a computer that performs some
of the functicus of our brains — a mechanism capable of thinking for itself.

By 1985 govemment-supportcd programs wefe tinder way in Japan, com-
peting with similar etforts in the United States and Europe; to create a fifth-

generation computer with artificial intelligence (AI):* As computers that

think through and analyze their assignments are perfected, they are likely
to assume enlarged roles in governmient, _industry, and education. It is
predicted that AI computers eventually +:ill be able to converse with their

operators and perform many routine chores (housekeeplng, security; etc:)
as more intelligent and mobile robots are devised.

An important step on the route to aruﬁcnal mteﬂlgence had been taken

by early 1985 when automatic speech recognition was introduced, which

enabled cornputers to respond to the spoken word. A computer-driven con-
veyort belt at O'Hare Airport in Chicago sorted luggage in response to bag-

gage handlers’ verbal orders; voice-activated doorlocks were in the

experimental stage in automobile plants; and “Kurzweil Applied Intelligence”
in Waltham, Massachusetts, was testing a typewriter that responded to
10,000 spoken words.5

Microtech progress asa two-edged sword. Wlule we can marvel at the
changes in hfestyles that microelectronic technologxes have brought; it is
important for readers to be aware of both their bright and dark sides, be-

cause there are two dimensions to technological progress. Undoubtedly,



many of the sweeping changes in home, health care, school, and work-
place will be beneficial. On the other hand; crime; fraud, mvasron of p pnvacy,

threats to national s securrty, and the need to make constant adjustments and
to resolve value conflicts prormse to be problems. As Emery Castle phrased

it in Information: The Human Resource:

. "he gravest threat eoncems those tool§7§nq teelrrngueg Ehat we use
to manage relations with one another; among groups, and especially
among nations. Emerging stresses must not destroy some of these in-

stitutions without replacing them with cthers.$

Changing Uifestyles in a Microelectronic Age

Speculations about the futtire hiave proliferated since H.G. Wells blend-

ed futurology and fiction at the turn of this ¢ century Perhaps the greatest

flood of conjectures about tomorroWS world dates from the 19405 when

George Orwell Wrote 1984 on the isolated isle of Jura in the Inrier Hebiides.

) Probably the grezitest acceleranon in forecastmg in our electronic era was
triggered by t the ‘highly controversial Club of Rome report; The Zimits to
Grow:h ( 1973). While carefully pomtmg out hat global eqmlrbnum does

not mean stagnamon the report stressed the worsening predicament of hu-

mankind in such areas as population growth, pollution, dwindling resources;
energy depleticn, and decline in agricultural productivity in certain parts
of the world. The equally doomsday-oriented Giobal 2000 Report, prepared
for President Carter by the CIA, the Department of Agriculture, and 11 other

federal agencres deplt‘ts a croWded world population of nearly 6% billion;,
global malnutrition, acid rain, and other envirommental horrors.?
On a more positive side, there also has been an cutpouring of books since

the 1970s emphasnzing a bnghter future for the world’s brlhons Herrn'én

early 1980s using the gloomy Global 2000 Repart data but coming out with
almost exact]y opposrte conclusrons The Golden Anmversary issue of Us.

What Abaut the Future8 and a survey of scholarly oprmons conducted at

Arizona State University in 1985 as part of the umversxty s 100th anniver-

sary celebration.® For educators, a partlcularly interesting and readable
book by Herbert L. London, Why Are They Lying to Our Children? (1984)
deﬁly depxcts the schrsm between doomsayers and optimists. Based on a
review of more than 50 schoolbooks from major publishers, Eondon con-

cludes that:



A tidal wave of pessimisix has swept across the country; leaving in
its wake grief, despair, immobility and paralysis. Gresham’s law of
education today seems to be that bad news — even when false — will
drive good news out of circulation. IC

In the speculations that follow, I shali examine two major areas permeated

by microelectronics: the workplace and the home: I have made an effort
to follow a middle path, to align the emerging changes with neither the alarm-
lStS nor the advocates of the bountrﬁL future My focus 1s on what wrll hap-

POSSlblllﬂeS in the changmg workpiace From a soclal and an educatlon-
aj perspective, the world of work has begun to change in many subtle ways.
Offices and classrocms are assuming a new look as electronic gear is in-
stalled. Managerial and administrative roles are changing as yesterday’s boss
becomes today’s facilitator or expediter. Dutres are delegated inore frequent—
ly, and employees more often are encouraged to show inifiative in seeking
solutions to problems that arise. Since the workplace is probed in some

gf’t?ﬂ,’,l,", QMpter 4 on robo{rcs only a small samphng of innovations in

our changing work envrronment are reviewed here The mterested reader
also will find “Jobs of the Future,” the cover story in U.S. News and World

Report (23 December 1985; pp. 40-48); a useful source of information.
Career shifts: It now seems hlghly probable that individuals W1ll less of-
ten follow a smgle llfelong career. A century or more ago a cobbler’s son
and grandson often became cobblers. As the 20th century wanes; careers
~ even those in the professions — demand retraining or continuing self-
education.
Currem trammg and degree programs no longer are adequate to prepare

students to compete for a dmumshmg number of JObS Rather; the increas-

ing number of opportunities as new fields open up are creating demands
on educauon institutions to redrrect therr programs to prepare persons to
p’erfo'rrn in the rriicroeli:ctronic suri'ound

tions 1o meet this demand: A growing cluster of corporations are spendmg
huge sums of i moriey to educate their current and futiire employees for new
careers. Time n:agazine (1l February 1985) reported that corporate annual ex-

penditures for training and education had reached $40 billion — two-thirds of

the totat college and university annual budgets in the United States! Some $700
million was sperit by IBM alonie in 1984-85 on four techiical institiites; and
some corporations were financing advanced degrees in software engineering.

Our education system has come under serious criticism for its failure to
prepare students with the needed competencies for the workplace. The Cen-
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ter for Public Resources; in a survey of 200 companies, reported that there
were major deﬁcrenr‘res m n persons vuth hrgh scl'ool drplomas in reaomg

problems 11 Some 75% of the businesses surveyed by CPR indicated that

they fovnd it essentiat to provxde classes in remedial education: Tlus need
is emphasized by the Carnegie Foundation for the Advancemeiit of Teach-
ing, which reported that nearly eighit riillior: Amierican adults were ir: train-
ing programs funded by business. !?

mxlxeu but mth oppcrtumtles for re-educatlo‘l, n'é'w jobs should replace
the jobs hecoming obsolete.

Telecommuting and flexitinie, As of 1986, several huridred ccmpames
wuie experimenfing with telecommuting; a term used to describe work per-

formed by persons at icme, via computer and at times of their ows: choos-

ing: “Flexitime” is another tezm used for tlme choices employees have in
a paperless, computerized office often miiles from home.

There are both advantages and some drsadvantages in telecommutmg
There are no parkmg problems or commutmg expenses Wlth the cost of

compames is manageable Also mothers of young chlld.en the physrcaﬂy

handicapped, and other employees constrained by circumstances clearly ben-

efit by having an “electronic cottage” as their workplace. On the other hand,
lack of social contacts in an 1solated environmer; detracts from the group
identity and friendly -=lationships that are nurtured in a common workpiace
Child care supparted by empl‘oyers In tecent years a large number of
wormen with young children have entered the workplace, partly because

of economic necessity but also because of a desire to have a career: Some
65% of American women were employed as of 1985, and at least one-third
of them had ehlldren aged ﬁve or under. One outcome of the Shlﬁ of women
ﬁ'om tradmonal housekeeping roles to that of wage earners has been the
widespread need for day-care centers. A 1984-85 survey indicated that about
3,000 businesses provided centers for preschool-age children of working
mothers; but the need far exceeds the supply.

As a long-time proponent of early childhood education; 1 have mixed emo-

tions about this development: I have long been an advocate of | zofession-
aJy staffed programs for three- to ﬁve-year-olds in our public and private
schools. Some corporations, to their credit; are providing an essential ser-
vice, which our education system has long been neglecting:

The htgh-fech home af tomorrow. While the houses we build for tomor-

row may lack some of the charm of times past, they promise to be techno-
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logical wonders with an enormous potential for home-school relationships:

A team of studcnts and professors at the I]lmons Instltute of Technology
receuly oompxled 4 list of what they beheve is in store for us in tomor-
row’s habitats. !> Following is a summary of what homes of tomorrow may

. Temperature and humidity contrcls to monitor extenor weather con-

ditions and adjust thereto - plus solar heating ona wxde scale
e Ductwork and electrical waterlinies in “deep floot” rietworks.
A robotized food processing center in the kitchen.
An exercise area equipped with digital recordings of one’s blood pres-
sure, pulse, temperature; and the like.
. ufmputer office/study areas individualized to meet the needs of vari-

. Hglg"@hiqielevxsxon thh 3-dimensional images that put viewers

“in the pictuze.”
° A central voxce-dlrected computér to control other household com-

e A forceiield device to detect intruders:
Ray Masan and Eane Jennings offer this sage observation about the house
of the future:

No one can say for certam how long zt w1ll take humanxmd and “house-
kind” to schieve . . . mutual understanding and cooperation. But the

potential is there, and if we human beings once begin to recognize that
our buildings and machizes can do more with us than simply for us,
thie house of the futare will not be a slave or a servant but a friend. !4

question but that massive changes are in the works: ;'Iust as electnc hght

bulbs replaced gaslight lamps and just as water under pressure from pump-
ing stations replaced the hand pumip in k:tchen sinks, so will the contem-
porary home conveniences such as air conditioning be refined or replaced
by things to come:

Videotext and teletext. Probably the most significant microelectronic de-
velopment in the hotnie with a direct bearing on the work of educators is
the array of developments in the videotext and teletext fields.!5

Videotext (also sometimes called viewdata) is a two-way information sys-

tem that can be summoned with a computer keyboard. The two-way infor-

mation flow may be by means of a pushbuitton phone, cable-TV systems,
ora cable-telephone combination. Teletext is a one-way information ser-
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vice activated by pressing a buttca or keypad to extract information from

the TV signal with which it is intermixed.
On the mtemanonal scene various names are used for videotext or view-
data Among them are CEEFAX; Prestel, and Oracle in Great Britain; An-

tlope in France; and Telidon in Canada. Flber opncs, an innovation involving

@g use of hair-thin glass fibers to replace more costly and bulky copper
wires; will reduce costs and improve efficiericy for videotext users. In 1982
alone 14,000 miles of fiber were laid. Chapter 3 discusses networking via

home computer in greater depth.

The prospect of the electronically permeated household raises many in-

teresting questions about lifestyles in the coming decades:
o Will we Yecome a ﬁayiat:hb'iiie §6cie'ty that does its sri'dpp'ihg; bank-
ing, and correspondmg elcctromcally?
e Will the family unit become more nghtly knit as a result of hvmg in
“electronic cocoons™
Will leisure become more home-based as v1deogames vndeocasette
recorders; and cable TV find their way into family media centers?

Will “distance learning” in the home take over as more and more stu-
dents enroll in electronic colleges and universities?!6

 Will tie ftome become the center for health and medical caie hy means

of electroric house calls from physicians?

» Will the electronic home be avaiiable to only the affluent, thus in-
creasing the gap between the haves and have-nots? Will government
programs be needed to provide access to electronic services for the
poor and handicapped?

Guidelinies for the Future

As this sometimes frightening and always excmng century moves mto

1ts ﬁnal decade we plan forthe ﬁitnre bearmg in mmd the wxsdom ofOrtega

ture » W’e should stnve to create the best of altemanve futures in a micro-
electronic era by keeping in mind the foﬂowmg gmdehnes for educanon

1. Remember that our microkids, the young learners of today, take for

granted what earlier generations were incapable of even conceiving.

2. Honor both equality and uniqueness in the forms of educational ex-
periences that our society devises.

3. Engage in curriculum redesign activities that recognize that human

vary enormously, makmg everythmg mandatory fo. all Ieamers 1s hke forc-



4. Promote the concept of lifelong learning, which the world of tomor-
row demands.

These gmdimes are offered with the hope that they do not reflect Ac.sop S
dictum: “It is easy to recommend impossible remedies.”

f«‘dﬁtﬁbtés
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Chapter 3
The Computer: An Educational Partner

.. . remember, please, the law by which we live.

We are not built to comprehend a lie.

We can ngrher love, rior pity, nor forgzve

if you make a slip in handling us you die!
—Rudyard Kipling
“The Secret of the Machiries”

Today Kipling’s verses might well be retitled “The Secret of the Com-
puter”' Computers are machines — increasingly mtelhgent ones — with
a growing array of capabilities, but also with a massive cluster of challenges.

The point is that the microcomputer is an extension of our minds but also
has 4 capacity for hlghhghtmg our shortcommgs It is neither good nor bad.
It is what we do with it that makes it a helpﬁxl partner.

If we use this magmﬁcent new tool with prudence and skill; it prormses
to help hurnankmd to devise brilliant solutions to many pressmg personal-
social probleris. Used stupndly, thns pdeuct of our ingenuity could simply
hasten our riin on a threatened planet. Fortunately, the shape of thmgs to
come remains negotiable as we move further into the 1990s.

In this chapter I shall examine some of the implications of the microelec-
tronic age for educators with their new microchip partners and a wide range
of software and peripheral gear. In addition to microcomputers, ;eachers
are likely to use a corps of “electronic paraprofessionals” that will take learn-

ing beyond the confines of the traditional classroom.

The Importance of Holism

In consndermg the unphcatlons of the computer for education, the con-

cept of holism is central: Holism is based on the premise that wholes are
greater than the sum of their parts. This concept has long been recognized,
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particularly i the scieiices, where realms of complex iﬁquiryf’su'gp as physics

or chemistry are more than a collection of discrete data: They are intercon-
nected and mterdxsc1phnary systems in which the parts, when they are as-
sembled, give added meaning to the whole.

_ In educational contexts generated by the 1ncreas1ngly powerﬁll electron-
ic surround; planning must become more dehberately hohstxc Educators

need to recogmze that they can never do any one thmg in admlmstratxon,

in cumcu_um planmng, or in other aspects of teachmg and learning with-
out it affectmg other things. It is cricial to understand that anything we
do in education (or in the larger society for that matter) most likely will

have intended and unintended or unexpected outcomes:

As Isaac Asimov has pointed out:

The unportant thing to forecast is not that schools and universities;
homes 7and,rndustnes will add . . . microcomputers and satellite tele-
communications . . . to their repenorre of instructional techniques.

Rather; the crucial quesuon becomes; “What new social inventions will
spring from routine usage of these devices to enhance learning?”!

~ Consider for example, the intended and unintended outcomes of the
umversal availabxllty of televrsron in the Umted States. When television
ﬁrst came on the marketplace in the late 1940s; the intended outcomes were

that it would both educate and entertain. An unintended outcome *vas that

by the 1960s young learners would be spending 16,000 hours watching TV

compared to spending 12,000 hours in school! Nor was it expected that
more than 600,000 children, on a given evening, wolld be viewing the late
movies between midnight and 2:00 a.m.

Another unintended outcome attributed by some to universal TV was the

phenomenon of the declme m scholastlc aptxtude scores. TV was a ﬁxture in

most U.S. homes by 1952. Twelve years later, in 1964, score decline began.
Significantly, 12 y years was the interval needed for a cohort of our TV—sat—

urated youth to move through the eiementary and secondary school years:2

As educators move ever more deeply into the complexities of the micro-
electromc maze that has Sprung up : around uis, they shoiild give careful heed
to the immediate and intended effects of their policy decisions. But they

should give equal heed in their planning to possible unintended and undesir-

able outcomes: This is a key point to keep ir: mmd as we exatnine some
of the social and educational implications of the computer.

As we contemplate the emerging role of the computer as an educational

tool and as a prospective friendly partner, we find we need new insights
18
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and riew uriderstandings with regard to the machine-human relationship in-
volved. These new ﬁﬁaé’rstﬁhdiiig’s' evolve from the arca known as “human

factors research” or “ergonomics.” This area has three major divisions:

l) enhancmg the physxczil comfort of the relatxonshxp, 2) making the machine-
human interface as “friendly” as possible; and 3) minimizing tensions grow-
ing out of the anxiety humans feel when threatened (or think their jobs are

threatened) by high-tech developments. Also, when two or more persons

are using the computer both as an information and a communication de-
vice, machirie-human interaction becomes further complicated.
Ergononucs xs th“ scxence of unprovmg the physxcal relatxons between

ics was devoted to reducmg human dlscomfort stress, and fatlgue involved,
say; when operating an automoblle a lathe; or a bulldozer: The opturilim
placement of automobile ¢ controls on an instrument panel, for example, is
the result of ergoroniic studxes

With the advent of computers that reqmre a miore intimate assocxatlon be-

tween humans and their machines; the study of ergonomics is being refined
and extended to encompass psychoergonomic elements; that is, reducing
psycirotogzcai as well as physical distress or strain in the relationship. An
example of this is “terminal phobia,” the fear some people have when they

first sit down at a computer terminal.

Psychoergononucs In a manner reminiscent of the Luddxtes 3 who felt
threatened by the new labor-saving machines in British factones in the ear-
ly 19th century, some workers today may feel uneasy witen exposed to ro-
bot installations; computerized offices, or computer networking. Likewise
in education, we rieed to be aware that sofme children; parents, teachers,
and other school employees may need help in becommg comfortable with

the interaction of mind and machine that the computer imposes.*
Ariother interesting and related phenomenon is that now some four- to

six-year-olds have begun to talk to a computer s if it were human. If children

talk to their dolls and teddy bears, there seems to be no cause for alarm if they
make “pets" of : a computer. However, a more serious concern is the intensity
of the relationship some adolescents develop with videogames. For exam-
ple, Daneshmend and Campbell report attacks of artificiat epilepsy apparently

broright onin young people, both male and female, who played vxdeogames

described the phenomenon as “electronic space war vxdeogame epnlepsy”5

This brief discussion of ergoniomics and its new psychologlcal dimen-
sions makes clear the sometimes unexpected patterns of our emerging rela-
tionship with the computer.
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Educational Uses of the Computer

With changes takmg place in the micro milieu with such mesmerlzmg
speed an up—to-date overview is lmpossﬂﬂe unless done v1rtually on a day-
to-day basis. Therefore, the material that follows is, of necessity, an exer-
cise in compression.

What is computer literacy? One definition of computer literacy is simply

mastery of the mcred1b1e flood of computer termmology that has expanded

(some say eroded) our language Basxc RAM and ROM Fortran, byte
puter 11teracy is more than understanding termmology

To be computer literate; teachers and students need to understand 1) how
computers are influencing hfe on the entire planet 2) What roles the silicon
chip plays in the storage and retrieval of information, 3) what the coin-
puter can and cannot do; 4) a hands-on familiarity with programming,

5) how to evaluate software programs, and 6) the ways in which computer
skills are mvolved in word processing, netWOrkmg, problem-solvmg, and
the 11ke As more and more Sophisticated generations of computers make
their debut; educators should recognize that computer literacy is a continu-

ing process; involving skills acqmsmon in a hfelong contmuum 7
Some appixcanons of compurers in schaois Itis nsky to spa:ulate about
computer applications in the classroom, because as Sojka has pointed out:

. Advances in science tend to be autocamiync, that is; one conceptu-
al advance or new technique often leads to a whole variety of new ap-
proaches . . . [The] process then repeats itself, and the ensuing
logarithmic progressron results in the production of new information

at a rate that would not have seemed possible only a few years before:

1. Burgeoning computer literacy programs for youngsters at all levels

that provide a general understanding and appreciation of the applications
of computers in school and the wider society.
2. Introduction of drill and practice, simulation; gaming; and self-tutoring

computer programs, with continuing efforts to improve and refine
software.®

3. The use of ¢ computers as aud10v1sual aids as a result of developments
in computer grapiics.

4. The use of comptiters for the construcuon, storage, and scormg of
standardized testing materials for assessment of pup11 progress,

5. The accessxblhty of _]ob descnptrons and other occupational informa-
tion for use by counselors in career guidance.
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6. The replacement of llbrary mdex cards and llbrary loan records by

the computer, which requires staff and students to learn new skills in order

to do library research.

7. The use of the computer for long-range planmng thh respect to school
plant personnel neais, supplies, and curriculum materials,

8. The i inservice and preservice education of teachers in such areas as

computer skills and evaluat:on of hardware and software.
9. The use of many types of computer-assisted instruction (Ckl) materials

provndlng students with individualized instruction at thenr own pace.
10: The use of the computer as a record-keepirig device, thus signifi-

cantly reducing teachiers’ and administrator s’ busywork in such areas as
recording attendance and grades; payrolls; requisitions; form letters; and
the like. o

11: The use of the computer for the scheduling of classrooms; teacher

meetings, laboratones conferences, and other events:

12. The use of compixter 1nformat10n networks whrch provxde umque

6pportumt1es for distance learning and communication. The potentlal for
networl’nng is just beginning to be realized. As of 1985-1986; the Big Three

— Source, CompuServe, and Dow-Jones News Retrieval Servrce — pro-

vided nearly 400,000 homes and perhaps a million people with access to

teleshoppmg, newsletters, counseling, teleconferencing; encyclopedia in-
formation, and miuch more through the databases provided: ! Electronic
database information services have grown from 300 worldwide in 1978 to
2,020 as of 1983. Of this number, 1,140 wcre located ini the United

States. !
Computer app[‘ cations in school workstations. The samplmg of computer
applications listed above represent funcuons perfonmd by a variety of school

personnel — from superintendent to tranisportation director to business man-
ager to testing dlrector to mention a few. Each represents a workstation

for computer use. The number of workstations would; of COUISE, vary among

school districts, depending on their size and administrative structure. But

it is not difﬁcult to env1smn the use of comipuiters in practically every as-

The media servxces director is an example of a school workstatxon that
already is caught in the deluge of mformatlon-glut which is straining the

capacmes of our lnbranes and miedia centers, e.,peclally at the umversny
level. Campbell describes the new technology that seems to be generating
a huge “blbhographlc utlhty comparable toa natxonal telephone Systeii. 12

He also raises many questions as to whethe. our high-tech know-how is

out-distancing our wisdom. Ainong them is the prospect of inequitable in-
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formation-handling systems, which could result in impoverished schools
and colleges with students in danger of becoming candidates for an “in-
tellectual Third World.” Campbell also quotes a distinguished librarian's
concern regarding possible infornation-glut that could leave us “drowning
in information and starving for kiowledge.” »13

In any case, our workstations are a pan of the new electronic partner sh1p

between school and computer, and we must learn how to use these new
resources.

Beyond the Information Society
Having examined briefly where the informatic2 society is moving; a-

tention is now directed toward a more distant future with speculations about
new difmensions in tomorrow’s micra:‘lectromc C age.
Alvin Toffler; in his provocative book, The Third Wave, coriceptualizes
historical change in terms of three waves:!4
1. The agricultural wave, which changed the lives of nomadic hunters

as they learned to grow and harvest food crops and later to build the

great cities of the ancient world

2. The industrial revolution, which gradually replaced muscle power
with machine power.

3. The information society or third wave, which extended human
resources through a succession of nncroelectromc innovations that
provided sources of data and the means of communicating it to others.

Toffler’s wave metaphor is helpful in understanding major changes in hu-
man history. Ijlé’vi?{v’éi', keep in mind that the wavas did not succeed one

another with precise chronologlcai demarcation points. The agricultural
wave was modified by the industrial revsiation with its mechanized farm-
ing and the introduction of cherical mmhzers and pestxcndes, so that in
the United States one farmer now prodiices enough food for S0 or more
people. The information society wave crested because of inventions made
during the mdustrlal era over the past 300 ycars And currently, computer-
controlled robots hiave begun to revolutlomze factory piuduction: Perhaps
a better way of understanding change is viewing the waves as complemen-
tary and synergistic:

Growth af the mfomlanon eczmomy Since Witliam Shockley mvented
the transistor in 1947, other technological developments ushering in the

information age have been spectacular. By 1956 approximately halffof the
U:S: labor force was involved in the handling and processing of informa-

tion. By the mid-1970s the number of farm workers had fallen below 4%,
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and personnel in industrial or smokestack” occupations had dwindled to
below 20% of the total labor force.

John Naisbitt; in his persuasrve best seller; Megatrends, suggests that
1956-57 be considered the point at which the “megashift” to the informa-
tion era occurred. !5 He selects this time period, fifst, becatse in 1956 blie-
collar workers for the first time were outnumbered by professional,
maiagerial; clerical; and technical workers; and second; 1957 m:z rked th2

year the Russians launched the Sputmk satellrte, Which servcd as a techno-

logical catalyst, ushering in a new global era of communications.
One can argue about the date to mark the debut of the nucroelectromc

age; but a good case can be made for the date when  the ﬁrst personal or

home computer became avallable m the early 19705 By 1981, about three

mg, dunng 1985-86; home sales could exceed 60 billion dollars However,

competition for the home computer market is fierce; some manufactiirers
are cutting back on productlon because of sales declines and others have
gone bankrupt or have gotten out of the business. Nevertheless, the 1mpact

of the home computer is undeniable; and the tremendous growth of the in-

formation economy is beyond dispute; 16
Al projecnon of growth in the micro milieu is difficult to forecast because

of the new breakthroughs in computer technology, Wthh w1ll hayefan in-
evitable impact on the information society. To illustrate, in June 1985 Cray
Research of Minneapolis announced the first production model of its $17.6
million Cray II supercomputer. With an internal memory capacity of two
billion bytes; this newcomer is 40; 000 to 50,000 times faster than a per-
sonal ¢ computer . A successor to the Cray II targeted for 1988 prodiiction,
will operate with even more blinding speed and have an eight-billion byte
memory.

Comiputers with awesoriie speed, alonig with divers other functions, are
used for such tasks as sorting the huge quantities of surverllance 1nforma-

tion beamed from spy satellites and ground -based lrstemng posts to U.S.
1ntelhgence agencres It can be reasonably assumed that the advances
represented by the Cray | I supercomputer undoubtedly will influence trends

in the uses and sales of computers on a global basis.!”

The fourth wave — and beyond? While planst Earth is endeavonng to
adjust to the information age or third wave; it is 1ntngu1ng to ask; Wiil
there be a fourth wave? A fifth? Even a sixth? After examining between
1,200 and 1,400 books and artlcles that seemed relevant to teaching and
lamlng ina rmcroelectromc age, I am convinced that a fourth wave; while

mostly unrecognized in the mid-1980s, is now beginning to surge around
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us: This is what I call the microbioelectronic wave, which is giving us
opporturities to process and to apply the flood of data that are being ac-
curriulated day by day. Daniel Bell, the distinguished Harvard scholar who
wrote with great prescience about the commg of the post-mdustnal service-

society; recently estimated that the rate at which humans accumulate infor-
mation would double every two years by 1992.18 This, I contend, is what
has brotght us to tiae fourth wave,

1 have designated this fourth wave as one that challenges us to assimilate

and to use properly this burgeoning source of information; I have chusen
the term microbioelectronic to define the fourth wave because microelec-
tronic developments are already beginning to impinge on the fields of biol-
ogy and medicine and are posing difficult decisions of a moral and ethical
nature: No consideration of the new computer-human partnership discussed
in thls chapter would be complete without mentioning these miicrobioelec-

tronic developments. Let me illustrate my point with a few examples.

. Recently two fertilized ova were orphaned by an arrplane crash that
killed their parents before they could be transplanted to their mother’s
worib. Did these ova have a right to life with a surrogate mother?
A woman who cannot conceive now can have another woman’s ova
fertilized by her husband’s sperm and tramplanted to her womb, thus
in effect, bearing her husband’s child. But is this nght or wrong?

About $1 billion per week is spent m the United States on Medicare:

Gne-ﬂurd of this money is invested in the temunally ill; Is this deploy-
ment of funds desirable?

An artificial heart; one not approved by the govemment, was used
in an effort to save a man whose body had rejected the human heart
used in prior surgery. Was the surgeon’s decision appropriate?
People have offered to sell an organ to hospitals for transplanting,
for example; a kidney for $25,000. Is this an acceptable practice?
¢ Do parents and an obstetrician have the right to let a severely handi-

capped Baby Doe perish? Or does its right to life prevail?

Other examples can be found in fields other than medrcme, such as a
cellular life form capable of cleaning up oil spills 4t ;ea, which was pat-
ernted in the late 1970s. The question I raise is: Where do we find the moral;
legal; and ethical guidelines to help us cope with the fourth-wave develop-

ments; which human i lngenurty in usmg microelectronics is producmg"
Beyand the faurth wave. Not only does U. S educauon, and the larger

society that sustains it, nieed to recognize the value-oriented issues the fourth

wave is presenting; but also we; as educators; need to help a fifth wave

24

35



O

ERIC

Aruitoxt provided by Eic:

to come iiito being. This mrght well be a knowledge society built on, but
transcen-ling; information per se. The fifth wave thus would be one in which
we grapple w1th the rmplrcatrons of the mformatlon and rmcrobrotech waves

sac:ety wave where our schools families, and social agencres cooperate

in helprng learners to Judge the soundest courses of actron from amiong the

many alternatives that the future holds My vision is an international social
order in whrch humans are learning to make the right decisions — to do
the right things — for the right reasons.

Concluding Comment

The mrcrocomputer cannot be consldered m 1solatron It 1s an msepara-

careers; lersure, social relatronshrps — our very lives: Although the srlrcon
chip is penetratmg our schools, our educatronal planmng should be carried

forward in the context of the total microelectronic epoch and not confined

w1thm the school walls.
In his book; Experience and Educattan John Bewey offers sound advrce

about the nature of our responsrbrhty as educators His words are still timely

as we move through and beyond the mformatlon society to open up the fron-
trers of the nund and leam to adapt our lives to the waves that seem likely

The greater maturity of experience which should belong to the adult
as educator puts him in a position to evaluate each expenence of the
young in @ way wlhiich the ofi¢ liaving the less mature experience can-

not do. It is then the business of the educator to see in what di-ection

an experience is heading. There is no point in his being more mature
if, instead of using his greater iusight to help organize the experience

of the less mature, he throws away his insight. 19

The « greater maturltj of expenence Dewey mentlons imeans that we as
educators must make a cornicerted effort to grasp the implications of the micro

mlllel' for all learners. Not ¢ to do so would be to throw away those insights

in the arenas of teaching and learning; which is our charge.
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Chapter 4
The Robot in Industry and Education:

Establishing New Relationships

Robots will leave fo himan beings the tasks that are mtmmcaiiy humman;
—isaac Asimov

Qf all the microelectronic speculations in print, none were mote intrigu-
ing dunng my 28 months of research on the micro milieu than wntmgs
on computer-based robotics. Articles and books on the tOplC range from

highly speculative to extremely provocative in their descriptions of the

changing fabric of society made possible by tobots.
The Robot's Roots

Some background on robots is ini order here to prowde little-known histor-
1cal mformanon of sociocultural interest and to set the scene for exarmmng

the impact and possible future roles of robotics in educatmn about which

little has been written except for a few prescient books, sich as Colin
Norman'’s The God That Limps.! Therefore, 1 shall prowde an overview

of the mcreasmgly important developmient of compu'cr—controlled robots

Whlch are permeating industry; our homes; and, as we shall see; even our

schoals.
The robot zn myth and hzsrory Fascmanon wn‘.h the idea of ¢ creatmg au-

tomatons can be found in ancient mythology. According to Greek mythol-
ogy, . Prometheus created the first humans out of clay Hephaestas god of

metal working and fire, supposedly kept his associates on Mount Olympus

happy with technological feats such as robotic serving girls and aJtomated

shoes that propelled the gods in their travels.
Turning from mythology to ancient records; we find r reports of Archytas

or Tarentum (d. 350 B.C.) creating a wooden dove capable of flight. Hero
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of Alexandriz; in his De Automatis (260 B.C.); describes a temple in which

robots danced Thomas Aqumas in the 13th century, allegedly smashed a
robot that opened the door in a Dominican monastery in Cologne because he
deemed it to be a demonic device. Continuing our brief foray into the past;

mention should be made of an automated golem or monster created by Rabbi

Judah Loew in 16th century Prague to protect Jews from persecution:
Thie teriti “robot” first camie inito general use whien Czech dramatist Karel

Capek €1890-1938) presented his satirical play; R.U.R.; in 1921. The let-
ters stand for Rossum s Universal Robots. There is some dispute over the

meaning of the term in translation. World Book (1972 edmon) contends
that it comes from the Czech word, robotir, meaning “to drudge Time
magazine (8 December 1980, p. 77) states that “forced laboi” is the correct
translation; James S. Albus, author of Brain; Behavior, and Rokotics; agrees
but uses the form robota:2 The term “servant” also is used by some writers
as the proper translation.

In Capek’s play the robots are humarioid in form but engmeered to be

more efficient than people. They are intended to produce so many goods

that humans can obtain everything they need without working — an argu-
ment for computerized robots that has resurfaced in the 1980s. The climax
of R.U.R. comes when Rossum’s creations become convinced that thgy are
human, too, and rebel against their oppressors. Perhaps this motivated Isaac
Asimov to formulate his Three Eaws of Robotics:

1. A robot shall not injure a human being.

2 A robot must obey hLmans unless their orders conﬂlct w1th 1.

3. A robot must protect itself as long as its action does not violate 1 or 2.

What Is a Robot?
Although today’s robots generally do not resemble people, because of

R.U.R. and the movie Star Wars; with its C3P0 and R2D2 robots, the hu-
manoxd image undoubtedly comes to mmd To dispel tlus fanc1ful image,
let uis begin by looking at what a robot is and what it does. Then we shall
examine whether robotics could become the “4th R” as curriculum workers
plan: for the 1990s and the new millepnium.

Essentially a robot is a computerized machine that is able to function in
a manner similar to a human being. The Robot Institute of America has
developed a more elaborate definition:

A robot isa reprogmmable multifunctional manipulator desrgned

t0 move materials; parts; tools; or specialized devices through vana~
ble programmed motions for the performance of a variety of tasks.3



What do mbors do ? In years past atitomnated devices were developed to

perform tedious tasks and to handle heavy objects. For instance; the mechan-
ical loom eased some of the monotony of handweavmg, whtle a steam shovel
replaced the muscle power required by a pick and shovel.

As Toren points out, Contemporary robots’ functions are governed by their
three basw comporents: 1) a body; 2) control mechanism; and 3) poi;ver

supply. The control begins and terminates the robot’s actnons stores data

in its memory banks, and mteracts with its environment to perform assigned

tasks as on an assembly lme

are the power of vision and the ability to hear instructions, to speak through
digital recordlngs and to have a sense of rouch through tactlle sensors that
function like “cat’s whisker” feelers for determmmg the shape and weight

of objects.
) Enthustast:\ such as Joseph F. Engelberger, known as the “father of ro-

botics” and pi =sident of Unimation €orporation, see a bright future for au-

tomation. § g goal he said in a 1980 interview, was to make robots more
like people “The closer the robot cores to having human flexibility, the
more robotic it is.”

Brian Toren; a systems engmeer with the Sperry Computer System, offers

this | panegyric of the robot’s future:

Work in artificial intelligence is being used to better undetstand how
a robot can be mote finely tuned to perform like a human: Fnendly
man/maching interfaces are being developed to enable a person; new

or recently introduced to programming, to easily and confidently operate
this new device.
The future, too, is bnght . with the robot operating in factories;

offices; homes, underwater, and in deep space. The robot will even-

tually become a servant of humankind which will do 4l the nienial,

dangerous, and boring tasks people are presently saddled with and

which are often demeaning. With the robot taking over these activi-

ties; humankind will be able o get on with the evolution of mind and

spirit.. The needs met will no longer be physical but spiritual and
mental.?

The praizferanon of robots The advent of robots — sometimes referred

to as the “niew industrial revolution” ~ did not get under way until the late
1960s and early 1970s. The Japanese installed their first Unimation robots
in 1967, and in the early 1970s General Motors ordered 50 robotic weld-
ing units and by 1980 had acquired aboit 300. The growth rate since the
Sevennes has been exponential. Estimates by experts vary because of the

way they define various types of automated machines as robots. Neverthe-
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less, the statlstxcs are impressive. Engelberger estunates that 17 000 to
18,000 installations were at work in Japan by 1983. By 1985 the U.S. ro-
bot population totaled 7,000 units; and projections made by U.S. News and
Waridﬂepvncaﬂforbetween 36000and40600umtsatworkmUS
ditions the Umted States may have as many as 60,000 by 1990.8
Wide-ranging applications of robotics. For the past two decades robots

have been used pnmaniy on assembly lines of apphance agq gugqqggQQe

companies. More recently, we have witnessed many intriguing robotic de-
velopments, a sampling of which are listed below:

¢ An Au:tralian robot that can shear sheep — except for the face and

neck:

A remote-controlled six-wheel device for use in bomb disposal.

Experiments with a robotized word processor that automatically types

oral dictation:

Surgical techniques developed at Long Beach Memorial Hospital

where, by using computerized CAT brain scans, a tiny electrical ro-

bot indicates the precise spot where drilling for cranial surgety should
be done:

e Ina New York City fast-food restaurant, a six-armed robot prepares

meals to owder, takes money and makes change, clears the table, and

sweeps the floor.

A Japanese automobile robot that can respond to more than 25 spo-

ken commxnds in any langnage for which it is programmed

According to the Glasgow Herald, “Scottish wonder robots” are “giv-

ing a great lift to the brewery trade” by loading and unloadmg 600

beer kegs per hour.

e Development by the Nippon Telegraph and Telephone Public Corpo-
ration of a robot that can read with a purported accuracy of 99.5%:
The robot’s computer has been programmed with a dictionary that,
as the robot turns pages; illows the machine to read aloud properly

inflected sentences: Such a machine can be used to read to the blind

or the illiterate.
A sampling of virtues associated with robots. Onie of the virtues ascribed
to robots is that they will he'p to erase or rediice the advantage that Japan
has enjoyed in recent years — especially in the automotive field. Another

is that robots can help control wage inflation: To illustrate, in the 1960s
an asseiibly-lifie robot cost around $25,000 — a sum that amounted to an
hourly cost of $4.20 during the machiti¢’s eight-year lifetime.% This was
comparzhle to hourly wages and fringe benefits of that era. In the 1980s
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the | pnce ofa typical assembly-line robot was $40,000; and costs to oper-

ate it ran about $4.80 per hour. Workers’ wages and benefits in U.S. in-

dustrj often are more than $20 per hour. One can see the obvious economy
of robotizing production when one compares a U S. steelworker’s honrly
wage of $23.99 including benefits in 1982 to a South Korean’s wage of

$2.30.10 S
Accordmg ié t*!'aj’ter k Weisel, p’reéi'dent of the Robotics Industries As-

produced Also robots expect no coffee breaks; can work three eight-hour

shifts, and eschew any form of sexual harassment.

Because dull, dirty, dangerous, and heavy work can be relegated to robots,
workers are willing to accept them as long as industry provides r retrammg

in the technological skills needed to operate and maintain the robots. Since

the robots generally are seen as helpers rather than as a thireat to jobs, there

have been few if any Luddite reactions aimied at sabotaging them. How-
et;er, labor union officials are likely to be less sanguine if robots pose a
major threat to their domains.

Problems associated with increased use of robots. By all odds the greatest
concern expressed about the increased use of robots is the potential loss
of jObS In 1984 Welsel concluded that in six years at least 75,000 U S

factory jObS will disappear; and the prospect of many thousands of new

jobs may fail to o materialize.!! Ginzberg is even more pessimistic when he
concludes that mechanization and automatlon is dxsplacmg or shifting some

two-thirds of our labor force now engaged in producing goods.!? The un-

answered question is: How many new or different jobs will elbow their
way to the forefront?
Some i mnovatrons aiready are creatmg unemployment when, for mstance,

a factory is retooled and automated. Consider this example:

The General Electnc Company is investing $316 million over the
next three years to revitalize its locomiotive plant in Erie, Perusylva-

nia. When all of the robots, computerized machine tools, and other

automation systems are in place; the Erie “factory with a future” will
have inicreased its production capacity by one-third.!3

Obvnously, such mvestments should strengthen the natlon s economy by in-
creasmg productxvxty But the effect on the work force is that two workers

before the plant received its electromc facelift:

According to Vary T. Coates; automation also could become a threat to

the future emplojment of nonwhxtes and of wormen. She tells us that lower-
level white-collar jobs may be sharply reduced by office automation. She
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also points out that 16% of our factory jobs are filled by nonwhites and
41% by women. Coates contends that because many of these groups have
had little opportunity for formal education, are less likely to be represented
by unions, are less mobﬂe because of family ties; and have less JOb ex-
perience, they may suffer the most as we move toward industria! ro-
botics. ! 1

comes up with another potentiai liability in a robotlzed world: He describes

an imaginary visit to a factory making sneakérs Mr Wldget the owner,
laments the fact that this automated production line is making more sneak-
ers than ever before but he can't sell them. Buchwald, in his inimitable way,

pomts out that Widget has saved a fortune in workers’ salaries but that the

“robots are lousy consumers!” Coates makes the same point:

Unlike human workers, mdustnal robots do not bﬁy hcﬁses, automo-

biles or food, thej' do not pay taxes or draw social security checks.
If they are to play a larger part in the future of American industry,
it behooves us to thinik seriously abott possible consequerices. 15
It is too early to generalize about the ultimate permeation of our social
fabric by various microelectronic devices. But we can be reasonably cer-
tain that robots will become increasingly sophisticated and will function
with less human supervision; thus mandating the most careful economic
and social adjustments. Furthermore, because the people on our planet are
becommg so tlght.ly “wired together” by satellites, computers, and robots,

both the young and Qltiigng ggoqlglgp core of education. Our schools are
not yet providing the coping skills that are demanded by the micro milieu.
As Maccna pomts out, “The telev1snon tube and Fomputer games have

ers gain the insights and eﬁucal judgments needed in the miicroelectronic age.

Robotics: Some Implications for Education
Acceptance of the robot as a teachmg tool is growing;: Accordmg to Ed-
ward Warnshuis, publisher of the journal, Technological Horizons in Edu-

catton, there were at least 2,000 robots in U.S. secondary schools in
1984-85. Also, 1,200 colleges were offering courses in robotics.!? Fur-

ther evidence of the interest in robots is “The Robot Exhibit: History; Fan-
tasy, and Reality” created by the American Craft Exhibit in New York;,

which is on an extended tour of 11 large cities. Also a number of compa-
nies are selling robots designed explicitly for use in schools; colleges; and

company training programs. Their colorful names include: TeachMover;
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MifiiMover, Rhinio XR, Genus; Hero I Oscar; and Topo. Prices range from

$1,000 to $15,000. A mail-order catalogue describes Topo as an extension
of the home computer. It has a text-to-speech voice synthesizer permitting

singing and foreign language use. It is mobile; can serve beverages, and
can play games. = .
Schools in some cities already have robots for use in classes where stu-
dents are studying electronics. In Orlando, Florida, the police department
has acquired “OPD2;” a 52" robot; which was used in some 400 educa-
tional programs in area schools during 1984.'% )
The robot’s challenge to education. One of the major challenges presented

by robots and other microelectronic innovations is how to avoid preparing
students for jobs that are likely to diminish or disappear in the 1990s and
thereafter. With the dwindling emphasis on math and science in recent years,
our schools have niot been geared to produce workers in a high-tech socie-
ty: There is merit in the proposals of Dale Parnell, president of the Ameri-

can Association of Community and Junior Colleges, who calls for a carefully

striictured “tech-prep” program beginning in the junior year of high school
and extending through the second year of college.!® It would stress basic
skill development in an applied setting to prepare competent technicians
rieeded by the thousands to build; repair, and maintain high technology
equipment. ) o
Another challenge facing educators is the impending teacher shortage,

already apparent in the fields of science and math. Estimates of the need
for additional teachers vary from 200,000 to one million by the 1590s.%0

Without qualified instructional personnel, it is quite possible that electron-
ic eans will be used to supplement diminished human resources. As robots

acquire increasing versatility, one can envision them serving as “paraprofes-
sionals” in the classroom. Even videogames may have a role in instruction.

Long and Long contend that videogames; if properly employed, can be-
come tools for learning:

Video garmies clearly possess powerful learning components. Studies

indicate that the games are based on the samie principles — challenge;
fantasy, and curiosity — that motivate learning: The games provide
active involvement, the option of quitting when the task goes beyond
the learner’s ability level, short periods of intense activity, flexible time

schedules for learning and a controllable environment: All of these
are powerful factors in learning.2!
Whether as “menace” or “mentor,” the robot and other eléctronic devices
present both challenges and opportunities to educators in the coming dec-

ades. Joseph Delsen lays out the challenge for us in Silico Sapiens: The
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Fundamentals and Future of Robots. He srates that we must recogmze that

robotics is comparable in importance to the transistor, and that the field

of robotics may prove to be the final step in computer evolution. If we sur-
render our human prerogative or abdicate our respons1bﬂ1t1es the robot
species now evolving could lead to the demise of the kind of humatikind

our schools are striving to produce 2
But as always human judgment and ms1ght will determme how well we

leam to survive in the _constantly changing micro milieu; The challenge is

to think and to act intelligently. Such qualities do not reside in our machiries.

Concluding Comment

Given present trends; it seems likely that our 11ves w111 become more and
more enmeshed with c eomputers comipiter networking; robotxcs, and the
electronic media. There undoubtedly will be problems for a long time to
come in such areas as: 1) finding ways for the eqmtable dlstnbutxon of
microelectronic gear, 2) malcmg the best use of vast information sources
accessible by computers 3) coping thh new moral and ethical ¢ questlons

raised by merezsmgly sophisticated technology, and 4) workmg out new

roles for schools and teachers as we move beyond the era of a fixed curric-

ulum largely limited to finite textbooks:

There is little doubt but that mjcroelectromc wonders w1ll enhance home

and other non-school learnmg experiences. But even with the advent of more

versaule and low-cost electronic gear made poss1b1e by the sxhcon chlp,

it is highly improbable that orgamzed schools as we kiiow them will dis-

appear. There are just too many aspects of leammg that require human in-

teraction for this to happen In fact, the efficiency that the computer; robots;

and other lmcroelectromc equipment bring to the teaclnng-leammg process

could allow more time for the arts and other creative activities in our schools.
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Chapter 5
Globﬁhzed M dla'

The most remarkabfe pamdox of our time is 1ha2 in propomon as

tﬁe instruments of comnumication have increased in number and pow-

er; communication has steadily declined. Mutual intelligibility is prob-

ably a rarer phenomenon than at any time in history.
—Robert M. Hutchins!

The cutteiit flood of publications dealing with the deplorable condition
of the communications media strongly confirms the late Robert Hiitchins’
statement; whlch was written at the threshold of the information society

soc 30 yems ago As we begin an m-depth look at the current status and

role of the media, let us first consider some of the meanings associated with
the term; “the media.”
There are at least 10 dictionary definitions for the term “medium.” The

two most appropriate for this chapter are “an intervening thing through which
a force acts” and “any means, agency, or instrumentality such as radio, iéié—
vision; or printed materials which serves as a medium of commumcanon
But clearly, computers and the networks built around them; as well as cer-
tain types of robots and satellites — mdeed most of the systems that sup-
port our microelectronic surround — can be classified as means: of
communication. , S )

Who are America’s media giants? Standard and Poor’s Corporation com-
piled data on the income of the 12 biggest media corporations in 1984 show-

ing revenues totahng more than $25 billion dollars. The table below lists
the top 12.



Revenues of the 12 U.S. Media Giants (1984)z

CBS, Inc. 4.93 billion
ABC 3.71 billion
Time; Inc: 3.07 billion
Times-Mirror Co: 2.80 billion
Dun and Bradstreet 2.40 billion
Cannett Co. 1:96 billion
Tribune Co: 1.79 billion
Knight-Ridder Newspapers 1.66 billion
New York Times Co. 1.23 billion
Washington Post Co. 984 million
Dow Jones and Co. 966 mllhon
Capital Cities 940 million

This mfotmatxon ona feW of our media ‘empires mdlcates their financial
power or clout And much of their ificomie is from adverusmg revenue from

companies seeking to sell their products or causes through commercials —

sometimes euphemistically referred to by announcers as “messages from
our sponsors.” - ) o

In the pages that follow, I shall assess the power of the media — politi-
cal, social, economic; and educational — with specxal heed given to the
miedia’s influence o on children, youth, the family, and the larger society of

which they are a part.

Media Frontiers, 1987-1995
Ani 1mpress1ve example of medxa power and techmcal sophxstxcatxon was
provuled in 1984 when communications networks provided millions of per-

sons with “free tickets” to the Olympic Gamesfgﬁtﬁ §arajevo and Los An-

geles. ABC Television designed 1tsf “wonder coverage” in Los Angcles,
assembled and tested it in New York then packed the equipment mto 30

pressive array of equxpment included 70 TV monitors; 36 vxdeotape

machines; 150 miles of cable, and various satellite conncctxcns 3

At the Summer Games in I:os Angeles later i in the year, the medla trans-
mitted to our homes the excitement of the various events taking place in a
4,000-square-miile area in Sotthern California. Complicating coverage of the
Games was the fact that the contestants from 51 nations spoke 83 languagcs,
thus requiring interpreters to be on hand. Coverage of the events required

1,700 terminals with 14 computers to run or to monitor the terminals.
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While coverage of the 1984 Olyriipics epitomized the sophistication of
the media, other communication marvels are mcking their debut so frequent-

iy that it is vmuaiiy impossible to keep up with them: A few intriguing
examples include:

“Living wallpaper” made possible by huge TV screens thin enough

to hang on the wall; and when no program is bemg watched, they
dxsplay a vanety of electronic “wallpaper graphics.”
The Lexicon 1200 Audio Time Compressor/Expander; which enables

three out of 60 minutes to be salvaged for commercials or news breaks

without losing any dialogue or action from a TV program.4

The comblnatlon of computer and portable tele Jhones plus “cellular
radio,” creating a mobile telephone network. This technology came
into use during 1984-1985.5

Elimination of costly mstaﬂatlon and maintenance of phone lines in
developing nations by means of satellite phone linkages.
Deployment of the Intelsat VI satellites that simultaneously handle
33,000 phone conversations as well as carry pro3rams on two TV chan-
nels between Europe and the United States.

Recent developments in fiber optics that permit 240,000 simultane-
ous phone conversations to be camed between Washmgton and New
York by means of a half-inch cable, which is twice as efficient as tradi-
tional copper wire and costs much less.5

Satellite navigation for automobiles with dashbeard print-outs of a map

showmg the dnver’s precxse location

and other languages )

Already established are the electronic newspaper; electronic banking,
and electronic mail:

A $186 mxlhon Infrared Astrononncal Satelhte (IRAS) or robot ob-
bulb’s glow on the planet Pluio — a distance of more than 3% billion
miles.

Somethmg to be watched in the near ﬁJture is one of the ventures in the

$5 billion investiment General Motors is making on its new Satirn automo-
bile plant. This venture will link robots and computers that c cani “speak” to

one another: If this two-way, machine-to-machine communication can be

perfected: “exact speclﬁcatmns for an engine valve orce dev1sed and tested
ona computer can be transnutted toa computenzed machme tool on the

had been made; not after thoilsands had been instatled:™”
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Gne ﬁnal 1tem that merits lnclusmn in our llSt of commumcatrons iniio-

vations is that in October 1985 thie Grolier Publishing Cornpany began mar-
keting a compact disk (CD) encyclcpedia. This single CD contains the

nine-million word, 21-volume contents of Grolier’s well-known encyclope-
dia:® The CD can be used on personal computers.

The media frontn.rs mentlcned above are unportant for all educators to -
understand but it is in the elementaty, secondary, and postsecondary cui-
ricula that the emerging role of the media is of consummate significance;,

especially with respect to TV. The curriculum in many schools has yet to

be adapted to the micro milieu that is engulfing it. Teachers and thelr stu-
dents need to be better mformed about corrmercnahsm, gilded or slanted
news, and political influences in the mediz. Each of these aspects of the
media will be examined to show the ways in which the media are infusing
society and creatmg dilemmas for children, youth and the family.? )
Hype hype hype! The i incorrie ﬁgures for the medla giants reported in
tlus chapter demonstrate the enormous financial stake they have in captur-

ing audiences. And their ﬁnancnal “take” is growmg as a result of mergers

and e)ipansxon on the global scene They engage in thh-powered profmo-

tion, better known as “liype,” the sheer intensity of which overwhelms the
viewer or reader.
The film industry is a prime example of bombarding promotlon when

rt comes to marketing its products. Major studios spend millions to publi-
cize their films; in the case of The Return of thz Jedi, the sum exceeded
$10 million. The pay-off can be eriormous when certain films § gross sever-

al million in a week.

Ani mterestlng example ofa spm-off promotlon is ﬂlustrated in the popu-
lar film, E. T The Extra-Terresmai The charming 1 little vrsntor, E.T.,
lured from its hldlng place by a young lad who used “Reese’s Pieces” candy
as bait. The Hershey’s Food Corporation’s sales of the sveet zoomed 65 %

in the month following the release of the film as yourgsters hastened to

buy E:T.’s favorite food: o

One example of profmiotion saturation was ABC Television’s meticulous-
ly planned build-up of The Day After, a TV drama about the aftermath of
a nuclear war. That program had an estimated audience of 160 million peo-

ple Other examples are the debut of “Mr. T” at the January 1983 Super
Bowl and Coca-qugﬁs launchmg of its dlet coke by renting the Radio City

Mus1c Hall for 4,000 guests — at an estimated cost of $100,000. Some-
times; of course, media hoopla backfires; as when Coca-Cola introduced
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its new Coke formula in 1985 with great fanfare only to have it rejected

by the public:

Amencan adverusmg has an envrable track record in sellmg products
but the excesses cominitted in the name of promotion tarnish our nation’s
image and often debase our language. Students need to leamn in English

and social studies classes what tricks the advertising wizards use to push
products. They need to be able to distinguish slickness from sincerity, the
truth from the fanciful.

Selected news. Because of the grawmg media infiltration unleashcd by

the microelectronic surround, it is important to help learners, young and

old, understand the “selected news” and the artfully “enhanced truth” some-
times purveyed by the media to suit the purposes of commercxal and politi-
cal sponsors and those in seats of power. Pope John Paul I had this commert
on the dangers of bias and innuendo: “Clearly placed emphasis; slanted in-
terpretations, even loaded silences; are devices which can profoundly alter

the significance of what is being communicated.”

Even representatives of the media have begun to cntlclze sha:ply the prac-
tices of certain of their colleagues. At the time of the 1984 national politi-
cal conventions in Dallas and San Francisco, Thomas Griffith commented

on the arrogance and condescending coverage of the media, wlnch assumed

that “its own maundermgs are more mterestmg than what is bemg sald on

audience would rather hear Dan Rather speak smugly in San Fraricisco than
hear the hoarse Irish oratory of Tip O'Neill.

Donald D.J ones, one of the 70 ombudsmen for U S. darly papers, aver-
aged 40 complaints a day dlrected at the Kansas Clty Srar and the Kansas
Cis: Times. Public mistrust, he said, resided in what was deemed to be:
i maccuracy, 2): arrogance, 3) unfairness, 4) drsregard for | pnvacy, 5) in-
sensitivity with respect to race; religion; and sex; 6) overemphasns on crimi-

nal and bizarre happenings; and 7) bad writing. Jones also cited a 1983
Gallup poll reﬂectmg greater hostility to the press than in any previous poll
conducted by Gallup.!!

S.M. Lipset of Stanford University says that by broadcasting bad news

as it happens, TV “has helped maintain public negativism.” Methodist Bishop
James Armstrong, former president of the National Council of Churches,
felt unpelled to request tune to rebu[ a segment on the news program, 60
overseas. Perhaps the kindest remark I could find with regard to selected
news was from Brown University professor David Marc, who noted that

“Like the menu at McDonald’s and the suits on the racks, the choices on
the dial — and thus far the cable converter — are limited and guided.”?
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 Overexposure by the niedia. The tedia also have been berated for provid-
ing too much coverage. A memorable example was the horde of 1,800 j Jour-

nalists who poured into the Irish village of Ballyporeen during President
Reagan’s vmt to the home Of hls ancestors. The newscorps outnuimbered
the village’s erltlrepopulatlon by more than five to one!

Reaction to President Réﬁgéiié piééé ban during the initial Stéges of the

1983 Grenada invasion provides a good example of the public’s resistance

to “overkill” by the media: When NBC'’s John Chancellor criticized the Presi-

dent’s press bai, it resulted in 500 phone calls to NBC supporting the ban
by five to one. ABC’s anchorman; Peter Jennings; said that 99% of his matl

was from persons supporting President Reagans decision to delay press
coverage' As former Washington Post ombudsman Robert McCloskey saw

t, “It may well be that the pubhc reacted cumulatively with a judgment
that the press had it coming.”

In the Sean Connery movie, Wrong Is Rzght he portrays a TV newscast-
er who makes enteriainment out of disasters: His movie role was re-enacted
in real life to some extent by the TV coverage of ~ some say meddling
— the 17-day Beirut hijacking of a TWA 747 in 1985. Zbigniew Brzezin-

ski, National Security Adviser in the Carter Administration; contends that

the medxa, pmncuiariy TV, operate to the demment of the country when
hijzcking or hostage taking are involved. He gives three reasors:
1. An éé'séﬁti'ally political confrontation, because of excessive media
coverage; is transmitted into a personal drama that interferes with
our government’s ability to cope.

2. The bargaining capacity of the kidnappers is enhanced and the U.S:
government is forced to seek some way of accommodating thei.
3. The enemy is “humanized” by audiovisual contacts and victims are
subject to manipulation.
Henry Kiééiiigéi' went so far as to urge a news media blackout in Beirut
rather than to give direct access to means of molding public opinion to the
spokesmen for the hijackers.
Media access to breaking news is essential in a free socxety, but some-
times restraint — - preferably self-imposed — is called for when covering

crisis situations. The ethical dilemma posed when freedom of the press comes
in conflict with national security is the kind of issue to which students should
be exposed if they are to develop the insights needed to interpret and re-
spond intelligently to the complexmes of a global society.!? '

Politics and the media. Ward Just is one of many writers who have ex-

pressed concern recently about the role of the media in politics: Events of-
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ten are arranged by television for television. He tells us; “the symbxotlc rela-
tionship between the politicians and electronic mediators is so close as to
reserrible the churuiiest of marriages: scratch one and the other bleeds.™
Another view of the pclitics-media relationship is John M. Barry’s quip: “The

only thmg people make m Washmgton is pohcy or gossip, and you ushally

don’t know where one leaves off and the other begins."15 Thls suggests that
educators need to help students to 1dent1fy bias, propaganda, and the loaded
words that ¢ creep into interviews. Loaded words or selected photos and taped

excerpts are mtended to persuade an audience to accept a pomt of view
that may or may not reflect the truth: As S:I. Hayakawa phrased it in Lan-
guage in Thoughr and Action, there are “purr-words” and “snarl-words.”
As the media’s influence grows, we need to recognize that the terms used
by reporters (and polmcxans) can short-crrcmt our tlunkmg

How the media’s “treatment” of the news is changmg Since the 1950s
- there appears to have been a subtle shift by the media from a spirit of “coop-

eratlve patnotlsm to one of skepncxsm ThIS is the conclusron of the M I T
the press. The M.LT. group cites the mriedia’s withholding of mformatxon
they possessed about the Cuban missile crisis in 1962 as an example of re-
straint. However; 20 years later; the M.I.T: group notes that ABC; NBC;
and CBS news coverage has changed because of three key differences, which
show “how far TV News has ¢ corrie in two decades — and how much Goverii-
ment has kad to adjust to this changed media reality. 16

1 The attitudes of joumahsts have changed with respect to cooperatmg
with the government.

2. The press, mcludmg networks have greater access to more informa-
tion, this allowing them to offer more complex interpretations of news events
reflecting various points of view.

3. New communication technologxes mvolvmg satellites and other elec-
tronic means provide almost instantaneous communication from any place

in the world (n 1962 €BS News g0t news from Guba by hiring a plane

An added caveat concerning the cmerging role of the media was voxced

recently by Reed Irvine; head of Accuracy in Media; Inc. While acknowledg-
ing the good job that some broadcast comimientators are domg, Irvine be-
lieves that the real problemii comes when journalists “start with a premise
and then shape the evidence to fit that premise.” “Documentaries;” he added,

“are very deﬁmteiy desrgned to mampuiate pubhc opxmon 17 Giearly edu-

cators and learners of every age need to be made aware of the implications
of such developments in the media’s treatment of the news.



Although my data generally support the good intentions and integrity of
personnel in the media, some cautions are needed if the public is to be able
to d1st1ngu1sh between facts and fiction. Guidance in mterpretmg what is
presemed is of s snpreme xmportance As Richard Allen, former director of

Competition among the Washington press for air time and spaqg;s
SO great that sometimes an inadequate respect for the facts takes over:
The willingness to publlsh leaks and views of “anonymous” sources
leads to pamcular vicious situations that are grossly unfair to the ob-
ject of the leak.!8
DaVi'd Halbé'rstaiﬁ author of The Best and the Brightest; also has ex-

pressed concern about TV docnmentanes that obscure the truth: Usmg as
an example the documentary, “Robert Kennedy and HlS Tlmes Halber-

stam expresses respect for the mian but cornteiipt for the media for its dis-
tortion and sanitization of Kennedy’s role in the foreign policy of his brothet’s

administration. For instance, Halberstam pomts out that no mention is made
in the docudrama of the U:S: -sponsored invasion of the Bay of Plgs or of

the U.S: role in the 1963 assassination of Ngo Dinh Diemm, then president
of South Vietnam. 191 close this section on politics and the media with a
candid statement from Henry Kissinger.

Did I somietiries iise the press? Yes. There is absolutely nio doubt
that when an official deals with the press, he is trying to “use” the press.

And there is no doubt that when a reporter deals with an official, he

is trying to “use” the official . . . the press must understand that the
official is not there to please them but to achieve his cbjective.20

Stars of eventide: the TV anchors. This chapter on the growing power
and 1nﬂuence of the media would be inicomplete if comment were not made
about the anchorpersons who; along with commercials; dominate our TV
screens.

The first evemng network news program made lts appearance on CBS
on 15 August 1948 w1th anchorman Douglas Edwards By February 1949,

program, which nostalgic readers may remember as the “Camel News Car-

avan.”! I, along with millions of Americans; was ~ "edlcated fan of Walter
Cronkite (the man most trusted by Amencans) . - tent generation of
“eventide stars 1nc1udes Davxd Brmkley, Dan Ra et - oger Mudd, Peter

In thlS era of mcreasmgiy sophlstlcated electromc medla, educators must

their star-studded casts. Because of the stakes 1nvolved - bllllons of dol-
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Aruitoxt provided by Eic:

lars from product sponsors — networks scramble to recruit and to keep

on their rosters top-flight Joumalrsts who also project well as newsreaders

Accordmg to Matusow “Networks are giving away salaries and_ edrtorral
prerogatives that could not have been fantasized a decade ago.”? My point
is that with anchors’ package deals sometimes pushmg toward the $20 mll-

fion dollar level; there is the potentral for power grabs and an mcrease in
the various forms of hype Art Buchwald’s  April 1982 column “My Latest
Nightmare,” piits it well when he says, “I'm frightened because the next
big war is not going to be started by two countries but by an anchorman
from one of the major TV networks.”

) Our students must be taught to mterpret what they see and hear and to
be aware of how greed ‘ambition, and power grabs sometimes can be in-
visible ingredients behind the TV cyclops’ eye in our homes. While the news

may sometimes be gilded, and while we may be increasingly exposcd to

mJectrons of oprmon in TV news some respected persons in the media are
miakitig proposals that will hielp therri do a better job. Tom Brokaw hias made
specific suggestions; a sampling of which follow:

1. Network news will never be an adequate replacement for a first-
rate darly newspaper, a weekly news magazine or 4 periodical specializ-
ing in a specific ubject. Instead, think of network news as a part of
the information spectrum.

2. We need a wider stage. The time constraints on the evening news
programs are suffocating. A one-hour network evening news program

isan msprratron if television news is to fulfill its potential and its obli-
gation to its audience. _

3. Our most glaring shortcommg Wwe don’t adequately examine the
many sides of complicated subjects in a sufficiently broad context. An

hour format should attract those who now avoid broadcast ‘ournalism
with a 22-minute time limit after commercials are run.

4. Our coverage should focus on subjects that receive scant atten-
tion on mary local news programs. We need to provide depth and

breadth to the bits of information that bombard viewers all day:

5. It is television’s role to do what print cannot do in conveying light
and sound and unfiltered emotion including being bold enough to re-
port stories where there am no pictures. New graphics technologies
are making this possible.Z3

Concluding Comment
The micro milieu has made the varied forms of media so pervasive in
our lives that it is difficult in this brief space to extrrcate and examine the

media apart from socrety as whole. But of one tiung Iam convmced Our
curricula, broadly construed, should give more deliberate and more method-



ical attention to the tOplCS so lightly touched above. There 1s work to be
initiated and refined with every age group from early childhood through
senior learners. Whether we move toward a better; more humane; global
commumty or skid toward pianetary catastrophe will; I beheve, be deter-
mined by our skills; talent; and judgment in dealing with some of the is-
sues; dilemmas, and opportumtres diszussed in this chapter.
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Part Two

Confronting New Realities
in Education

. One of the troubles of our age is that habits
df thought cannot change as quickly as techniques,
with the result that as skill increases, wisdom fades.
—Bertrand Russell

If the development of the human capacity for
reflection is the essense of education : : . the mere
accumulation of information is not education.

—Clarence Faust
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Chaptér 6

in thé Mlcroelectromc Age

Aii rhe compWé’r’s in ﬂig worl‘d wan? heIp you f Your unexanuned and

unconscious assumptions on the nature of reali ity arer simply wrong in

their basic conception. All the computers can do is to help you ro be

stupid in an expensive fashion. S
—William Irwin Thompson!

The tmcroelectromc age has brought us to a crossroads If we have the
right basic conceptions about the natire of reality; as Thompson urges; then
we can make sound choices. Among our choices are: 1) an unprecedented
opportunity for electronic global education, 2) increasing means of access
to computerized knowledge;, 3) greater freedom from toil as robots relieve
us from many forms of physical labor, and 4) mental powers enhanced by

artificial intelligence in the years immediately ahead. These four develop-

ments; many scholars speculate can help us to overcome such ominous

problems as resource depletion; overpopulation, and pollution, which threat-
en to degrade our quality of life.
I very mitch agree with Thompson that we must have sound conceptlons

of reality if we are to choose wisely in an era where our lives mcreasmgly

are mﬂuenced by the versanhty 6f the smcon chlp At the ¢ beginning of

may return on the gleammg wmgs of science!” With too many faulty con-
ceptions, Churchill’s observation might very well become reality!

In this chapter I shall deal with some of the issues and dilemmas of u-ir
time and the choices that they pose. As the terms are used here; an issue
is a controversial prqblem or question to be resolved; a dilemma is a situa-
tion requiring a choice between unpleasant alternatives:

49

ng



Preserving creative, critical thinking. One of the persons from whom I

sought advice when plannmg this book was the dlstmgmsned scholar; Elise
Boiilding, chairperson of the Socnology Department at Dartmouth College

She expressed concern lest educators fail to use computers wisely in the
classroom. To illustrate her point she told me that Socrates was concerned

lest the spread of the written word would undermine the oral tradition. In

the Phaedrus Socrates also §aid that wrmng threatened to destroy memo-
ry. “Will the computer tend to destroy thinking as wel.?" asks Boulding.2
1 think that she has identified a key issue; namely, how best to use com-
f)iiiéfi; to sustain and expand the power of creative thinking rather than to
limit it.

J oseph Weizenbaiim, a specialist i in the field of artificial intelligence at
M.L.T. and inventor of the famous Eliza computer program, is another
feéﬁééiea ééﬁdﬁf who warns that computers can undermine thinking. In

an intervew in Le Nauvei Observateur, Welzenbaum was asked if he thought
France was making a rmstake by trying to put computers in everyone’s hands
(The interviewer’s question was in reference to the French post office’s re-

cent campaign to supply home terminals to replace telephone directories

and provxde access to information services: By autumn 1984 the service
had more than 500,000 subscribers.)

If that is what France is doing; then; yes; it's making a mistake. The
temptation to send in computers wherever there is a problem is great.
There's hunger in the Third World: So computerize. The schools are

in trouble: So bring in computers: The introduction of the computer
into any problem area; be it medicine; education; or whatever, usual-
ly creates the impression that grievous deficiencies are being corrected,

that something is being done. But often its principal effect is to push

problems even further into obscurity — to avord confrontation with
the need for fundamentally critical thinking.?

A technological “fix” will solve few, if any, of our contemporary global
problems unless used to support the exercise of our multiple intelligences.
Nor will a New Age be brought about by merely proclaiming the virtues
of computers Rather; it will requ1re that our powers of critical thinking
be focal points of renewed interest and vigor in the classroom and in society.
~ Using microcomputers sxmply to retrieve mformanon or to remforce skills
heretofore presented on chalkboards, in books, or by a teacher’s lectures
is not enough. Learners also must be helped to develop their creative im-

aginations. Time (16 September 1985) reported that there were more than

one million computers in U.S. classrooms, up from 630,000 the previous
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year. Will they be used in ways that will help students to deal with social

and environmental problems that demand creative solutions?

. Thefrozen cumculur(r The rmcrocomputer holds enormous potenhal for
lubncatmg leammg, but it also can lead to instructional malpractice by

“freezing” program developrient in out-of-date or inadequate software: This
occurs through such inappropriate use of software as the following:
1. Limiting computer use to workbook-type drill in basic skills in read-
ing and mathematics:

2. Indiscriminate use of software w1thout consxdermg wide-ranging in-

dwrdual dlfferences at every age level.
3. Failure to encourage continuing development of software by the

ﬁculty
4. Overinvesting in both hardware and software and requmng them to
be used for five or more years in order to amortize costs

5. Lumtmg teacher initiative by requmng tests Jased on madequate soft-

ware programs; which fail to stimulate creative and critical thiriking.

6. Overuse of computers, which could impoverish the imagination of

some leamers _especially childrezi whio are started on computer learning
tasks at an early age.4

Another computer-related 1ssue is posed by the unpendmg teacher short-
age, which was dramatized in late summer of 1985 when Los Angeles and
New York City had to recruit approximately 5,000 teachers that fall. The
National Eduication Association estimates as many as a million new teachers
will be needed during the 1990s as the children of baby-boomi era pareiits
enter the schools: With thlS many new teachers nieeded, there is concern

that many r will be hired without adequate training and that computer-frozen

matenals w111 be used as a means of providing cheep and qmck instruction:

A final issue in our sampling is how to deal with the allocation of com-

puters to the students who most need them but have least access to them.

A Sampling of Dilemmas: Making Some Hard Choices

Dllemmas created by our mlcroelectromc surround reqmre pohcy deci-

sions that are hkely to be dlfﬁcult dand sometimes controversial. The sam-
ple dlscuswd here includes: problems of « computer-related fraud or thievery,

the antics of pranksters and youthful hackers; threats to individual privacy,

electronic pollution of coxmnumcatxon systems mformanon overload or

“infoglut,” and problems with two-way or interactive TV.
Added to the above list are those dilemmas nnposed on the famﬂy by

the microelectronic surround; such as children’s exposure on TV to explicit

sex and violence, the blurring of child and adult roles, and the inequity
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among famllres m thexr abxlxty to purchase cornpixter equxpment Families
already are having to cope with financial obligations imposed by a grow-
ing number of universities that require students to own personal computers.

The final dilemma discussed here is the enormous problems that could

be created by the explosion of even a single nuclear warhead, resulting in
an electromagnetic pluse (EMP) capable of knocking out both global com-
puter memory banks and many digital circuits in electronic equipment.
Electronic fraud and vandalism. Among my files containing hundreds
of clippings from newspapers and journals, none bulge more than those
that deal with various forms of thievery, fraud, and dangerous pranks of
mischievous computer buffs, many of whom are in their teens or early twen-
ties. A small sample of headlines from my files tells a story of endemic

fraud and vandalism:

Thieves steal credit file computer code. Credit and personal data
on 90 million Americans were obtained when computer hackers
stole a code number from TRW Information Services in subur-
ban Los Arigéiés; Midiiziﬁbii‘i Star (22 June 1984; p: i);

administrative records had been “cracked.” The Scotsman (23
December 1982, p. 5).

OF 275 businesses and agencies polled by the American Bar As-
sociation, 27% concluded that they had lost an estimated half-
billion dollars in one year due to computer crime in 1984,

Nationwide, the losses are staggenng One unscrupulous bank
computer operator with the proper code word wired $10.2 mil-

World Report (25 June 1985, p. 8).

Another disturbing development has been the theft and vandalism per-
petrated by youih such as the Mrlwaukee “414 Gang and a group of seven

youths were arrested ?6; dslﬁé home compixters and telephone hookups to
comimit theft. They had acquired at least $30,000 in computer equipment
and disks, exchanged stolen credit card numbers, bypassed long distance
phone fees (known as “phreakmg in hacker jargon), and even managed
to shift the orbit of one or more communications satellites.

The Milwaukee group included some Explorer Scouts from a troop spon-
sored by a well-meaning IBM employee. Newsweek (5 September 1983)

reported that an initial mvesnganon by the FBI indicated that the “414



Gang” were suspected of having entered more than 60 business and govern-

ment computer systems in the United States and Canada, including one at

the Los Alamos National Leboratery' What alarms many security experts
is that the break-ins were ot dazzling technological feats. For instance;
all it took to penetrate the computers at Sloan-Kettering Cancer Center,

where 250 patients were monitored by a medical computer service, was

2 home comptiter a modem, z push-button phone, and a modest degree

of cemputer literacy. Los Alamos proved to be so computer vulnerable that
Defense Secretary Casper Weinberger subsequently was obliged to order

a high-level study of security at all U:S: intelligence and military centers
by senior Pentagon and em officials:

A Little Rock; Arkansas; high school hacker broke into his school’s com-

puterized records in 1984 and changed his grades and those of some friends.
A 13-year-old . Columbia, Maryland, used stolen credit card numbers and

telephioned orders for $3,000 to $4,000 worth of goods; which were
delivered to unoccupled homes in the vicinity of his nelghborhood Whether

s

you label such acts as criminal (which they are) or merely pranks by mis-

chievous and clever teenagers they raise serious issues about the right to
privacy in our microelectronic era.

A development of parucular concern to parents are the horie electromc
“bulletln ‘boards” run by sotiie hackers most of whom are teenage boys from
affluent homes. 5 The biilletin boards are computer networks on which i m-
formation can be swapped. More than 1;000 electronic btﬂletin board net—

works were operating by 1985 providing useful and important information
to those in the busiriess and academic world. But this technological marvel
can be abused by hackers when they use it to transmit messages on such

topics as techniques for picking locks; how to use someone else’s credit

card, sexuaﬂy eipitcxt material from pornographic magazmes or how to

make free long-distance calls.
Invasion of p przvacy The dﬂemma creaied by the cempu.er is th:at it can

be a useful servant or a nosy pest.® In 1984 it was estirziated that « s the
average, a U S. citizen’s naiie was listed on 70 pnvare, federal; stai. =
local files. According to Joseph L. Galloway, on a typical day every :::ne

passes from one computer to another five times:” Then there is the sheer

anmoyance of bemg bombarded Wlth thlrd-class mail generated from ccir--
puter address lists that can be purchased from many sources.

Increasmgiy computer ﬁ]es are belng used by agencxes for mvesugat

Amencan le beerues Umon ofﬁclal stated our privacy dﬂemma suc-

cinctly when he said; “Technology is now outstripping the law:"8
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The table below shows the extent of personal data available in files of

various agenices in the United States: While the Freedom of Information
and Privacy Act of 1974 entitles citizens to see the1r government ﬁles (ex-
cept for a few secunty matters) and to challenge data they consider inac-
curate; there is reason for concern if these files are used for exploitation

by the unscrupulous:

A Samipling of Agencies in the U.S. with Personal Data Files®

Agency Number of Individual Files (1984)
Selective_Service. _ 11 million men

Medical Information Bufeau 12 million patients
Private Investigative Agencies 14 million annual reports
Crimimal Records 60 miltion files

Credit Bureaus 150 million subjects
State Motor Vehicle Agenmes 152 million licensed drivers
U.S. Government Agencies 3.8 billion names

Total Files 4:8 biilion

Electronic pollution. Electronic pollution is a nuisatice by-prodiict of our
technology Often called “noise” or “hash” by technicians, electronic pollu-
tion is becoming more and more common as the use of computer technolo-

gy multiplies: The problem is causec by radiation from electronic equipment.
For example, video game centers have drowned out hlghway patrol trans-

missions; and stray radiatio~s from TV cameras interrupted communica-

tions between the astronauts on our first space shuttle and their ground

controliers. Even encephalograms are becoming more difficult to take be-
cause of the i increase in radiation from mlcro-eqmpment used in hospltals
for more and more purposes.

We have long put up with radio static and interference on TV screens. But
the tiny computer chips used in today’s electronic devices can be disturbed
by external radiation with consequernces far mOIe SErious than the static
problems of radio. Thiis, ofie of our many dilemmas is decldmg what should
be permissible standards with respect to radiation from electronic devices.

Information overload. Overexposure by the media or “infoglut™® was
discussed in Chapter 5. The dilemma is hov’ to ensure open zceess to in-
formation in a democracy without being swanipad by more :4a it is possi-
ble to absorb. Anthony Smith; a Brmsh erpert o1 informatic:o technology
and the anthor of Goodbye GutenF:: 7, has ncicd that students’ greater ac-
cess to information must be accomp: vied by wzining in selective viewing
beginning at a very young age.l!
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fnteracttve TV Qube an interactive or two-way TV system, 7was in-

troduced m the late 1976s m Columbus Ohro It isa cable system that ena-

hand calculator; a verer commumcates dxrectly with a computer that con-
tinually monitors the set. Every fuw seconds it records the sets linked to

it, and thus can determine to which speclﬁc channel each set is tuned In

a sense; this is a form of invasion of privacy. In a few years | the Colummbus

Qube system will have more than 50,000 sets liooked to it. The system has
spread in recent years to such cities as Cincinnati, Dallas; St. Louis;
Houston, New Orleans; Omaha; and San Diego:

Interactive TV systems can bring an abundance of services to the hoire
(games, encyclopedic information, entertainment, video catalogs), but it

has yet to be established whether the fiew interactive “telecommunity” that
Alvm Tofﬂer descnbed in The Third Wave w1li restﬂt m greater famlly bond-

Meyrowitz contends that the electronic media are havmg an 1mpact on fanuly

roles:

Because of TV, children today kiow miich more about adult behavior,
men and women are exposed to each other's strategles and do-

mains. . ._. The result has been a shattermg of roles . . . and barriers
that once kept thmgs in their place.12

interactrve TV

Advocates of ,.uteractive TV systems : . . view these techrologies

as making our Society more démocratic. But they do not understand

the nature of real democracy, which they confuse with the plebecite

system. Plebecitism is compatible with authoritarian politics because
opinion can be easily manipulated. A truiy democratic policy involves

a deliberative process. The ersatz pamenpatxon of interactive TV is

at odds with this democratic ideal, 13
The showmg of pomography on mteractlve TV and othier cable sysiems

creates another kind of dilemmia for fanuhes Also, the recent sales boom

n Vndeocassettes and VCRs“‘ creates a problem for families with children

who can watch X-rated videos in the home envrronment 15 However one

can’t help but wonder what “community standards” for obscemty are when
one reads the incident below.

When an adult theater owner was taken to court on obscenity charges
for showmg Taxi Girls, he asked his attorney to subpoena Qube’s list of
subscribers who had tuned in on the same ﬁlm Viewers’ names were not

turned over to the court; but the number of viewers was provided. It turns



out that far more citizeﬁs saw Taxi C’ris on the Qube cable (more ihair hziif
theater!

Sex arrd vioience on the TVscreen Chrldren need to expenence warmth,
love, and tendemess if they are to achleve a normal wholesome develop—
ment. The dilemma for parents is how to counteract the 1nundatlon of sex
and violence their children see on TV. Sexual ii: +iendoes, vilgarity, and
bedroom scenes on TV do not make much sense to younger children and

grve distorted 1dea< aboixt sex to older learners: Until networks exercise

better taste in program content, parents will need to exercise more control
in determining what their chrldren view.

The dzsappearance of childhood. Neil Postman argues convmcmgly that
TV 1s havmg a “disastrous influence” on children; shortemng the attention

span and “eroding to 2 considerable extent, their lmgtnstrc powers and their
ability to handle mathematical symbolism.” He goes on to point out that
TV robs children of their childhood by cominunicating the saime mforma-
tion to everyone; thus eliminating a number of important distinctions be-
tween children and adults. Postman tells us that as childhood vanishes
prematurely, there is an adverse effect on the family.!¢

The have and have-riot chasri. Another dilermima facing parents is their
abrlrty to purchase microcomputers and other microelectronic gear. This
concern is rEfléétéd in the titles of recent articles; such as “Will the rieh

puter use smd tied to wealth.”18 The data suggest that affluent famihes and
the schools their chlldren attend are gettrng a more nutritious diet of micro
technologies than the poor families and the schools therr chlldren attend

According to a U.S, Education Department report; disadvantaged and

mmonty students are likely to be handrcapped with respect to computer

avarlabrhty About twrce as much comr .1 time per week was avaﬂable
in schools w1th small minority enrollments as in schools with large minority
enrollments.!® Even when computers are available, 80% of the teachers
are likely to use them for drill and practice rather than hlgher order thinking.

The EMP mmce In Juiy 1962 the Umted States latinched rts last above-
it was loﬁed 248 mlles above Johnston Atoll located 800 mlles southwest
of Hawaii. Instantaneously in Honolulu and in other areas in the Hawaiian
Islands, power lines went dead; street lights went out; fuses were blown.
We later learned that this electronic chaos was the result of an intense elec-
tromagnetic pulse (EMP).20 -

A panel assembled by the Natlonal Research Councrl reported that EMP
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electronic eqmpment and systems inor ratrve over an area as large as the
continental United States.”! Brigauer General Sidney Davis in 1985

stated: “While EMP has no kitown effect oni personnel; it can be the most
devastating of all nuclear effects . . . because of the enormously large area
affected by a single nuclear burst: 22

EMP has been likened to a very strong radio signial of shurt duration sorrie-
what s1m11ar to lrghtmng, and 1t 1s much ‘more powerful thén lightriirig

would send out an EMP energy surge that could render impotent much of

Amenca’s electromc gear for thouﬁnds of mrles in all drrectrons Fortunate—

However, many persons rrught be killed or 1n_|ured by the failure of elec-
tronic equipment on which we have become so dependent.23

Educators as well as the general public must become aware of the poten-
tial threat that EMP poses and should lend their support to worldwide dis-
armament efforts so that the threat is never realized.

i‘hé épp’aﬂtiiﬁty Tﬁéhﬁi&

been drscussed in thrs chapter could lead one to a sense of desparr But
balancing this despair is the threshold of opportunity provided by the tech-

nologicel ma.rveis of the rmcroelectromc age — opportunities to make the

human mind a new frontrer to be explored and opened. It is the human miind,
wrsely used that can make the rrucroelectromc support system we are creat-

I close with some summary thoughts about how educators might contrib-

ute to the resolution of the issues and dilemmas discussed in this chapter.

. Encourage TV networks to offer | programs that do not dwell on soci-
ety’s blemishes.

® Work to remove class barriers in our society where there is constant
Jockeymg for prrvilege

* Do not use microcomputers as tools for rote learrung, otherwise there

may never be another Homer, Socrates, or Shakespeare produced.

Chensh drversrﬁed thinking; whenever everyone thinks alike, no one
thinks very much.

] Respect the threads that bind the &.ims of h1story for they hold to-
gether the insights of scholars as well as the fantasies of knaves:
Be patrent 1f our quest for knowledge sometrmes seems slow even

second hand rove.



* Avoid using computers to fill all young minds with the same facts.
A world of intellectually cloned pupils will not be very mterestmg
o When attacking the problems imposed by the microelectronic age, en-
deavor to 1dent1fy the factors that created them in the first place.
Help young learners to recogmze that computers ixke hand calcula-

tors; sometrmes help us ‘to make mtellectual errors more qulckly
& Do not let the authority of the mind be leached away by the microchip.
Each has a different function.
o When building or remodeling a schiool, don't let yourself develop an
“edifice complex” with respect to electronic gear.

* When youngsters are using a computer, remind them that the search
for truth is as precious as possessing it.

Our electronic devices may serve as the “connective tissue” for our
mmds, but they do not replace the brains; which are the “germ plasm”
of our society.
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Chapter 7
Redesigning Ed*"esi on for a
High-Tech Society

11 we care to l‘ook we can foresee growmg ke Tedge. growmg ord‘er,

and ﬁ;eiefzﬂy a deliberate improvemens . . . of the fhuman] ruce.

_ It is possible to believe that all the pa:rt is but the beginring of a
beginning, and that all that is and has been is bis; the twilight Q,/ the
dawn. -
~4.C. Wells!

The improvement of educational opportumtv ir: Alerica has a long and
fascinating history, beginning in 1642 with enactinent of the Massachusetts
General Education Law and continuing up tc tie present, With eachi cycle
of education reform came recommendations by those highly critical of

schooliug in the United States. In the 1950s it was Arthur Bestor; Hyman

Ricko s, and Rﬁdoif Fieééﬁ in the 19605 came proposals for cumculum
i‘Rom,anncw ,cnnfcs by, siich wnters asJ ohn Holt, J onaman Kozol and Jaines
Herndon. The 1980s have witnessed a blizzard of reform reports; most nota-
biy A Nation at Risk (1983) by the National Gomm]ssxon on Exceilence
in Educanon, but also from other Broups or cominittees. All of these repons
contain harsh — and,sometlmes scathing — critiques of the quality of our
schools. The appendix contains summaries of 18 reccnt reports on educa-
tion reform.
Education Reforms in Historical Perspective

Since the 17th century, reform efforts to improve our schools have re-

flected a faith in the power of education: As New York Governor DeWitt
Clinton phrased it in 1826, “The first duty of government and the surest
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ev1dence of good govemment is the encouragement of education:” Bcgm-
nmg in Massachusetts in 1642 reforms reflected the idea that universal
educatron was essential to the well-bemg of the state. A central idea in early
proposals was that the state could tax citizens to support schools. Also; the
state could enforce school attendance faws: With mandatory secondary edu-

cation came support for education beyond the level of basic skills.

Three NEA committees occupy a prominent place in the history of edu-

cation reform: the Committee of Ten (1892); the Committee of Fifteen

(1893), and the Comrmttce of Twelve (1895) The Committee of Ten,
chaired by Harvard president Charles W. Elliot; maintained that it did not

matter what subjects a student 2tudied as long as they prov1ded strong mentat

tmmng It proposed a it system of instruction based on a given number
of recrtatlons in a fixed weekly schedule Another recomimendation was
a six-year elementary program to replace the exxstlng e1ght-year program

so that secondary-level courses in mathematics; science; and fore1gn lan-

guages could be begun sooner. Some recommendations of the Committee
of Ten anuelpated reforms proposed during the 1980s. Amniong them were
1mproved teacher preparation, curriculum revision; and better articulation

of school programs from kmderga.rten through postsecondary education:

The Comnuttee of Frfteen Report proposed such reforms as a more
balariced curriculurm and better correlation of subJOCt matter. It also recom-

mended that a child’s environment should be a factor in the selection of

subject matter. The lumted preparauon of teachers a century ago was re-
flected in the recommiendation that elementary teachers should have com-
pleted high school and secondary school teachers should have completed
college. These reports of the Committee of Ten and Committee of Fifteen
were influential in the creation of the College Entrance Examination Board
in 1900; and subsequently secondary schools began to modify theit curric-

ula to meet the requirements for admission to college
The Comrmttee of Twelve recommended that secondary educatlon begm

year Jumor hrgh school It also recommended that the school day be length—

ened t altow time for supervrsed study — an idea rerterated more than 80
years later in 4 Nation at Risk with its proposal for seven-hour schiool days.

The foundmg of the Progressrve Educauon Association in 1919 and the

so-called “scientific” or testing movement, which peaked in the 1920s, were
other powerﬁxl forces influencing education reform.2
The roster of reform groups and efforts touched on in the precedrng para-

graphs are illustrative rather than comprehensive. They are included to make
the point that, for the most part, they tended to emphasize repairs needed
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in faulty educational pohcxes and 7pract1ces or they were desxgned to im-

prove existing practices in curriculum and msfructton A scrutiny of the

reform proposals of the 1980s reveals that for the most part, their recom-
mendations also call for strengthening education by improving things as
they are.

While acknowledgmg the posmve contnbunons of reform groups past
and present, I am concerned because recent reform proposals tend to dwell
on “patching up” the existing System rather than redesigning the structure
of our schools for the emerging microelectronic era. John Dewey spoke

to the issue of reform versus redesign 50 years ago in the context of providing
mass education.

As I see the matter, there are three altemanve ways of meetmg the

probient. We may continue the course we have taken in the past :

ove of iziprovisation and drift. We may deliberately adopt the pohcy
of szk-ctive restriction. Or we may attempt a deliberate rethinking of
ou. -.-ure educational philosophy and reorganize our educguonal prac-

tice to meet the conditions imposed by what has become; in fact; mass
i iacation.3

Dewey’s advice about “rethmkmg our educational philosophy and “reor-

gamzmg our educationat practlce could not be more pertinent today as we
enter the microelectronic agx

Some Recent Efforts ir: Reéusigning Edrcation
Of the many reform repoerts 1c:22ved in the 1630s, one of the few that
suggests new designs in education has been v1rtually ignored since its pub-
lication a few months before A Nation at Risk was released in 1983: This
chal’enging document; titled Informational Technology and Irs Impact on
Arierican Education, was prepared by the Office of Techiniology Assess-
ment (CTA) for a sub-ommittee of the House Committee on Science and
Technology. 4
The OTA teport §° (ggests that a rede'srgn of Amencan educatlon is in
order rather than such pedestna.n reforms as a longer school year or 60
minutes of math and 30 minutes of science instruction per day. Its two major
conclusions are:
1. The so-called information revolution . . . is profoundly affecting
American education. It is changing what needs to be learned, who
needs to learn it, who will provide it, and bow it will be provided
and patd for: :
2. Information technology can potentially improve and enrich the
cducational scrvices that traditional cducational institutions provide,



distribute education and training into new environments such as the
home and office, and reach new clients such as handicapped or
hoimeboiinid persois, and teach job-related skills ini the use of
technology:®
A second rnaJor report callmg for redesrgrung or restructunng American
educatlon partlcularly teacher educauon is A Narzon Prepared Teachers

as a Profession and released in May 1986, this report in contrast to the
OTA :port; received lavish media attention. Among its major recommicn-
dations making the headlines are:

1. Requiring a bachelor’s degree in arts and scierices as a prereqursrte

for the professronal study of teaching in a graduate program in education

leading to the master’s degree.
2. Introduemg the “lad taeher eoncept as a way of restrueturmg the
teachmg force, using teachers of proven ability in the redesign of schools.
3. Establishing competitive salaries reaching $40,000 or more with a
$65,000 to $80,000 range for lead teachers.
4. Creating a National Board for Professional Teaching Standards.
Albert Shanker, president of the Amencan Federatlon of Teachers and
a member of the Camegle Task Force; has the following to say about the

issue of reform versus redesign:

The recent reform effort, which has been good; has merely been aimed

at correcting the abuses of the 1960s. Carnegie says: How can we go

beyond the 1950s io build schools that we will need for the next century?

We must do more thar put a new coat of paint on an old structare:®
A third significant report dealing with the redesign of education is Trans-
form g Americai. Education: Reducmg the Risk to the Nation. Released in
the spring of 1986, this report was prepared by a task force appomted in 1984
b} former Secretary of Education Terrel Bell. The report looks at the chang-

ing role of the schoo' revdtmg from the 1mp4et of “electronic; information
age technology” and calls for redesigning or transforming education in ways
that take into account the impact of microelectronic technology.

If we are to do more than “put a new coat of paint on an old structure,” as

Shanker insists we must do; then it seems appropriate to explore possible
structures for the redesign of education for the emerging microelectronic age.

Redesign of Education: Some Speculations
The term “redesign,” as used here, refers to basic changes in the structure
and pOllCng that govern educational p’racti'ces in the United States. I have



selected three broad tOplCS as exemplars from among many that rmght be
considered in redes1gmng schools for the world of tomorrow They are:

1) coping with mass education and the wide range of ability among learn-

ers; 2) cooperatron with the busmess world 1nclud1ng retraining persons
who lose their jobs because of technological innovations; and 3) #he school
environment as a teaching aid. Comments on possible developments in
school architecture will be discussed in Chapter VHI:

Coping with mass education. After World War I, with the passage of

compiﬂsory attendance laws, secondary educatron was becormng universal
in America. One result was that secondary schools were no longer elitist
institutions. Another was that secondary schools had to serve students with
a much wider range of intellectual ability:

To deal with the range in ability in children of the same age it is oro—
posed that we begm by redesrgnmg wly chlldhood educatron Chxldren
could be enrolled — regardless of their chronological age — whenever they
reach a developniental level of the average four-year-old in what would
essentially be a two-year kindergarten program They would remain in this

pre-pnmziry schoot group from one to three years until they had acquxred
the develor: mental charactenstrcs of the average six-year-old. In effect, this
would increase the age spread in grade one but decrease the 1 range in abili-

tv. The same developmental approach would appiy in the pnmary grades:
Young learners would remain in grades 1 to 4 until they could perform
the skrlls expect.,d of 10- or Il-year—olds when entering grade five. There
wotld be fio annual fnass promotions; rather, there would be > periodic tran-
sitions to a more advanced group in the learning continuum as children ac-
quired higher levels of academic skills.?

Caoperanan with the business commamty In view of the $60 brlhon dol-
tars spent in 1985 by the busmess wortld for educatlon and training, redesngn—
ing educatron must take into account the inroads business and industry has
made into the virtual educational monopoly our schools had attained in the

1950s. At secondary and postsecondary levels substannai redesrgn will be

requ1red in order to produce graduates equrpped to survive in changmg
times. Opportunmes here include: 1) retraining adults who are displaced
by technolog, 2) p’répaiﬁﬁg teachers to work with adult learners who have

been drsplaced by new technology or to work m rmrsery education in day-

care centers at offices and factories where a growing number of working
mothe ¥, are employed 3) provxdmg training in special techiiical skills needed
in the slhcon age; and 4) working with the business community to provide
remedial work in basic math and communication skills, which seem to elude

a number of secondary school graduates:

64

74



The school environment as a teachmg aid: An important but neglected ele-

rnent in rnost reform proposals is thenr faxlure to consider redesigning the
school env1ronment so that the envuonment 1tself becomes an 1mportant
sis in redesrgmng education are experience/exposure learning and service
iezzrmng

Expenencelexposure learmng calls for cumcular redesrgn that perrmts
adolescents to encounter a wider variety of experiences than are usually
found in the standard secondary school curriculum. Below are some kinds

of expenence/exposure learning I have in mind that can occur within the
school environment.

1. An introduction to basic uses of the computer, including familiarity
with hardware, software, aiid compiter languages.

The use of networking for information retrieval.

Personal typing and word-processor instruction.

. Substance-abuse education.

Experience . ith »cunger children by helpmg on school playgrounds

.vm‘.w‘!w

or serving a: junior paraprofessionals in a nursery school.

Art and shop cxperiences culmmatlng in creative productron
Consumer education, inciuding detecting bias in news and propaganda
in comimercials.

Tutoring younger children.

9. Participation in dramatics or forensic activity for presentation to par-

ents or classmates:

.‘f"?“

:po\

For these kinds of experience/exposure to occur;, educators will need to

create new desrgns in orgamzattonai structure, new desrgns that go beyond
reforms that iierely enharnce current practice. Creetmg the new designs can
be facilitated by careful architectural planning when remodeling a schiool
plant or building a new one. In short; the curriculum and teaching prac-

tices should determine the nature of the school envxronment

Servxce learmng mvolves student partlmpatlon in the real world of work,
with their activities (some with financial compensation) sponsored or
brokered by the school and coordinated with parents. Service lwrmng would
be primarily for older adolescents but could also include those in post-

secondary institutions, which would extend the age range upward to mature
leame“s past 30 Scheduhng arrangements \ would need to b° miore flexible

ness; industry; social agencies; and institutions. 8

Minimura Wage legislation, compuisory attendance laws and academic
credit requirements would need to be modified to permit service learning



in the world of work: This could be arranged initially in a few pilot schools
as an experiment. As service learning proved its worth, it seems l{kelythat

legislators at state and federal levels would modify or introduce laws to

encoumgggregtér academic ﬂexxbmty

Following is a sampling of service learning activities that might be
brokered by a secondaty school or postsecondary institution:

1. Working in retirement homes or ageficies for the handicapped; serv-
ing as junior paraprofessionals in school or industry nursery school

2. Tutoring peers in the use of microcomputers, in retrievinig network
information.

3. Assisting in the library in the use of computerized refererice materi-
als, shelving books, tellmg or reading stories to young children.

4. Helping in federal, state; or local agencies in such areas as food

~ stamp distribution and animal shelter maintenance.

5. Working in post offices and public parks during peak seasons.

6. Assisting in hospitals, reading o patients, or playing games in pedi-
atric wards.

7. Participating in political campaign activities for the party of choice.

8. Working on commumty welfare programs such as food distribu-

tion to the needy.
9. Assisting youth-servmg orgamzatxons such as scouting, YWCA and

YMGA and serving as staff members in summer camps run by such
~ groups:.
10. Working with agencies and organizations engaged in antipollution

~ and cleanup projects:
11. Working for compensation but nnder school supervision in varied

settings such as filling stations or offices:

The illustrations of expenence/exposure and service iearmng suggested

above should pave the way for more flexible postsecondary programs such
as the tech-prep concept: There is 110 reason why persons cafiniot be admit-
ted to non-degree programs as special students or “mature learners” with-
out having to meet conventional college entrance requirements. Such a policy
would provide a flexible learning continuum of lifelong learning: With flex-
ible admission requirements, higher education could serve leariets of all
ages, mcludmg persons thh personal computers enrolled in electromc

via m1crr=lectromc channels, which are increasing in pumber and variety:



All the ideas for flexible organization presented here are possible using
what are largely existing educational resources but will require more ver-

satile; creative des1gns to widen and to enrich personal expenence The

designs would neither replace current faculties nor demand extensive ex-
panding or rebuilding of school plants. Expandmg experience/cxposures,
contributing one’s service, and engaging in part-time employmernt Simply
offer new approaches within the context of U.S. educational resources.

Concluding Comment
The mlcroelectromc age has created; and will continue to create; sub-
stantlve changes in the realms of productlon marketmg, home life, work

leisure; access to information; politics, global communications, and inter-
national relations. The emerging age proxmses to be an intriguing mix of

problems and opportunities; a blend of satisfactions and frustrations. While
future developments carnot be predlcted w1th precision, it alreedy has be-
come evident that many changes are mandated for education.

It has been my thesis in this chapter that we must do more than refine

exxstlng polncnes and practices of schoolmg We will need new orgamza-
tional and curnculum structures, greater variety of educatlonal offerings,

and more personalized programs to prepare persons for life in a world bereft
of old certainties. Experience/exposure and service learning as well as great-

er ﬂexxbrhty m postsecondary and corporate education are proposed not
as the answer to futre rieeds but as examples of possible futures in educa-
tion that imaginative teachers can devise.

Chapter 8 explores some of the changes in the curriculim that the micro-

miltennium will mandate for schools of tomorrow:

Footnotes

1. HG. Wells, “The steovery of the Future.” First pubhshed in The Smith-

sonian Report (1902). Reprinted; with an introduction by Edward Cornish; in Fu-
tures Research Quarterly (Summer 1985) 54-73

ments should read Lowry W. Harding’s summary in Chapters VI and IX in The

Thirteenth Yearbook of the John Dewey Society (New York: Harper; 1953). .

3. John Dewey, “The Integrity of Education,” Education Digest 2 (November
1935) 1-3.

4 Copxes of the OTA report may be obtained from the Superintendent of Doca-

ments; U:S: Government Printing Office; Washington; D.C. 20402. GPO stock
number 052-003-00888-2. = I
5. From the foreword to the OTA report by John H. bebons p- 3.

6. U.S: News and World Report interview, 26 May 1986; p. 57:

67



7. For a discussion of the continuurm concept sec H.G. Shane, Ihe ,“J»u:w il

Significance of the Future (Bloomington, Ind.: Phi Delta Kappa Educatiznal Foun-

dation, 1973). Also recommended: Mark D. Danner et al.; “How Not te Fix the
Schools: Grading the Educational Reformers,” Harper’s (February 1986): 29-51,

8: For a classic study of the schools’ efforts, as far back as the 1930s, to find

worthy school-community work activities; s=¢ Paul R: Hanmm; Yomth Serves the Coni-
munity (New York: D. Appleton-Century; 1936).



Ciirnciil ***** Change for the
Microelectronic Age

The good school is that form of conunumty li fe in whxch all those  agen-

cies are concentrated that will be most eﬂ“emve in bringing the child

to share in the inherited resources of the race.
—John Dewey
My Pedagogic Creed (1897)

The mrcroelectromc age has the potential for helpmg all of us to share
m the mhented and accumulatmg resources of humankmd However, the

resources into our minds or hands: As pomted out in the Association for

Supervision and Curriculum Development newsletter, Update,! a number
of problems need to be solved if the computer is to become the ally and
educational partner envisioned by its enthusiasts. Among the problems are:

1) lack of access to computers by those who could benefit most; 2) uncer-
tainty as to how to incorporate computers most effectively into instruction,
and 3) software lumtatlons that violate estabhshed pedagoglcal principles: 2

We need to be reminded that many past technological innovations that
were widely pnblicized as solutions to problems of teaching and learning

simply failed to materialize: In a clever essay, Tyack and Hansot point out
that “Those who seek pedagogical salvation in computers ignore the fate
of earlier technological panaceas.™ They go on to review such ifinovations
as the blackboard (1841), radio; film, television; language laboratories; and

programmed instruction: With the exception of the blackboard, which they
say in retrospect has been a modest tnumph all the others offered in-
flated promises, were poorly implemented, and never achleved thelr poten-
tial. They conclude that teachers remain the key to effective instruction;
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although thexr tradmonal roles may be modxﬁed by the computer I agree

communicate with learners of any age. For siich persons the computer be-
comes a resource for extending human potential; not an electronic substi-
tute for flashcards and workbook busywork:

Let us turn now to how able teachers can employ the computer to en-
hance the quality of llvmg and learmng in the microelectronic age.

Extending Human Potential with the Computer
) Harvard psychologlst Howard Gardner, in connectxon w1th his work on
how chlldren s thinking develops; has attracted a good deal of attention with

his theory of multiple intelligences.* His thesis, of which able teachers long
have been aware; is that people do not have a single intelligence. He has
identified seven forms of intellis ~nce.5 Let us briefly examine Gardner’s
seven varieties of intelligence before we consider computers as curriculum
resources in the next section. The two topics are 1nt1mately related!
Mulnple mteihgences Accordmg to Gardner, the two forms of mtelll-
gence most highly valued by society are linguistic and loglcal-mathematxcal
Skills in these two realmis are the ones commonly assessed on IQ tests. How-
ever; there are at least five other varieties of intelligence: 1) spatial, 2) mu-

sxcal 3) bodrly-kmesthetxc and two. forms of “personal mtelllgence »

to Lnteract effectxvely wlth others, the latter pertams to self: understandlng.
Traditionally, American schools have stressed verbal and mathematical

skills and; for the most part, have neglected or ignored the other five: How-

ever, in different times and in other cultures various combmatlons of the
other 1ntelhgences have been prized and emphasized. In the apprenticeship
era, wthh ﬂourxshed before the 1ndustr1a1 revolutlon, various body and

sic SN ,mvuc/m-mory, and mterpersonal forms of mtelhgence were val-
ued In pre-agricultural huntxng cultures, body control (kinesthetic) and
knowing one’s way around ¢spatial) probably were more valued than;, say,
mathematical ability.

Computers and multiple intelligences. Computers in the schodls; if proper-
ly used can nurture all varieties of mielngence Whlle the insight of teachers
and the quality of teacher-pupil ‘ateraction will always be important; the
computer also can personalize learning,

Computer problem solving can help fertilize logical-mathematical intel-

hgence Linguistic intelligence obviously is fostered by the computer since
one of its inherent furictions is as a communications device. Spatial knowl-

70
80



edge, in the form of creatmg computer graplncs, certamly can be enhanced:
And a rich world of musical intelligence becomes available from databases
currently ayaﬂable Insofar as a bodily-kinesthetic intelligence is concerned,;
a case could be made that the manipulation of con -ols in playing various

types of computer games develops hand-eye coordination:

If computers are to foster multiple intelligences of ‘zarners, the curricu-
lum will have to be reinterpreted in terms of what the computer can do.
This calls for new definitions of the curriculum.

Deﬁmng thie Curricalumi for Apphcatlons of the Computer

How ediicators define the cuirriculum ultxmately w1ll determine hiow com-

puters will be used in the leammg process A brief review of how defini-

tions of the curriculum have changed over the years prowdes historical
perspective | for understandmg curiefit computer applications.

Historical perspective. Until the 20th century the textbook largely deter-
mined what was téﬁgﬁt 6 The New England Primer; published in the 17th
century, was steeped in rehglous content and was used by generatlons of

Americans. Webster’s spellers, first publishied in 1782, also becarme a mmaifi-
stay of instruction. In various editions; more than a million copies were

sold between 1840 and 1880. The McGuffey Eclectic Readers; first pub-

llshed in 1836; were concerned as much with xmpartmg tradmonal morali-
ty as with tachmg reading. They determmed much of the content of what
was learfied in classrooms throughout the latter half of the 19th century
and well into the 20th century. By 1920 an estimated 122 million copies

of the readers had been purchased. Even after World War II; a 70,000 copy
reprint edition was published and sold very well. Up to the present day,
textbookg continite to determine much of what children learn. So; one defi-
nition of curriculum is the content of textbooks. Biﬁ tﬁéi‘é are others.

A sampling of curriculum definitions. Over the years at least four dis-
tinct deﬁmt:ons of cumculum have evolved Nearly 50 years ago Hen~

C Momson deﬁned 1t as “the content of mstructlon w1thout reference

to the cuiriculum as “a planned series of encounters between a neophyte
and the communities of symbolic discourse™ (that is, contact with the var-
ious dlsclplmes) Deﬁmtxons Stich as these woiild seem to restrict computer
applications to drill or practicé items and to conventional subject matter.

Appreciably different are some of the definitions commg out of the child-

centered movement of the 1930s that define curriculum as “those experiences
of the child which the schiool in any way utilizes or attempts to influence.™
Here we find the school becoming more concerned with the whole child
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rather than just with academic content. Greater attertion to society’s needs is
reflected in a third definition by Smith; Stanley, and Shores: “a series of poten-
tial experienices . . . set up in schiool for the purpose of disciplining children
and youth in gi'Oup ways of thinking and acting”!® The fourth, and perhaps
most subtle, defi aition of curriculum is a psychological one that encompasses

the sum total of “i-: #r tx:ing” iearnings that influence each student’s behavior.
As Hams ts it, Vthere will be as many cumculums as there are teachers

and . chlldren it In effact therc is an mner cumcu}um for each leamer
definitions of curriculum has certain Vx?tﬁés; and all ?oiiE, no doubt; could
be braidai mto a strand of desu'able curnculum practtces In my view, hc w-
ever, such definitions are inadequate for the microelectronic age. There-
fore; I propose the following definition:
The curriculum is a written document that outlines suggested
learmng experiences but also recognizes individual diiferences
in a given age group.
The curriculum reflects a consensus among faculty as to the
scope and sequence of various learmngs and includes ways of
introducing learners to the values of a ngen culture An effec-

tive curriculum results in desired changes in an individual’s so-

cial, psychologlcal and intellectual behavior.
* The curriculum rieeds to be in written form so that teachers can consult
it and periodically make needed revisions. Also; it should specify certain
vital learnin, g EipEﬁEﬁééS to be shared by all. To avoid oVEfléﬁﬁiitg; o;i‘j@-

iess repetttton of content there shouid be facuity consensus when prepar-

measiires of the extent to which desirable changes are made in each learn-
er’s behavior.

The proposed definition encompasses both the subject-centered and the
learner-centered approach to curriculum: In the lifelong curriculum of the
microelectronic era, it is my opinion that the learner-centered approach will
be more appropriate with young children; but as they mature increasing

stress can be placed on intellectual skills and content.

Now let us turn to some of the potential contributions the computer can
make to teachmg and learmng

Contributions of the Computer to Curriculum and Instruction

Foﬂowmg 1s a hst of some ways 1n Wthh the computer If used w1seiy,
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to suggest a few of many creative approaches a faculty might consider for
a particular school:

1. Developmg in learners a respect for the processes of i inquiry, which
can be broadened and accelerated by access to various computat
databases

2. Allowmg teachers to prov1de for individual diffcrences thro:ih the

use of varied software selected in terms of students’ maturitv and level

of competency

3. Extendmg leammg opportumtles beyond the resources of the school
through networking with students’ home computers

4. Providing teachers with the means of making periodic assessments
of individual academic achievement.

5. Challengmg glﬁed chxldren with a greater vanety anid quantlty of elec-
tronic information input than traditional § group instruction can provide.

6. Aiding slower learners with personalized ¢ expenences approprlate to

their level of achievement; thus avoldmg the _pressure and frustra-
tion they experience from the demands of uniform classroom
instruction.

As software improves and hardwar° becoimes rore versatile, leammg
is likely to become more self-directed. And a widening range of porform-

ance among learners can be ant®  ted. Another outcome is that the cur-
rent segmented curriculum structure increasingly will becomie blurred as
progress is made toward a seamless learning contmuum Further, the com-
puter holds the potential of personalizing ins:ruction in terms of learning
styles. It follows that the testing and evz'vation of knowledge and skills
also will be more individualized. In the final analysis, the computer’s major
contnbution is llkely to be in helgmg us cope with the problems of mass

edircation mentioned in Chapter 7.

Computers and the Learning Environment
If current trends commue many schools in the 2lst century w1ll be struc-

tures de51gned using the principles of “architrenics,” a term used to describe
the coordination of architectural design with electronic technology. !2

The environment of such schools will be controﬂed by computers to main-

tain proper temperature and illumination, to monitor the status of locked
or urilocked doors, and to alqn staff to any fire or smoke in the building.
Intraschool and interschool phone systems with visual screens will facili-
tate communication in larger districts; and iong—dxstance calls will auto-

matically shift to the most inexpensive circuitry available:!3 Even with all
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these technological innovations, no school can be operated as if it were a
huge computerized teaching machine. We must remermber that to date no

computer has shown any interest in how it affects human peings. It takes

people to create an enablmg 1eammg envrronment Gofnputers can lubri-
cate and expedite t teachers work; they caniot take over the roles that only
humans are qualified to fill.

Tl'ié computer 6bVi6i.iSly ha§ many Cbﬁtﬁbi.itibjié to make to methods of
instruction. It also has contributions to make to the content areas: commu-
nication skills; forergn languages mathematics; science; the social studies;
and other subject matter fields:

Communication skills. In an informmation society, 4 high premium is placed
on communication skills — skills that will be taught differently with de-
velopments in word-processmg programs In 1985 Smith-Corona markeicd

a fully electromc portable typewnter that alerts one {0 speﬂmg erTors as
one types' It has a computer that accordmg to the promotlonal htera;me,

used words. . . . Whenever you make a typo or spellinig slip; it alerts you

with a soft beep 14 Even more remarkable is the development of such
items as the Wnters Workbench“' program originally produced at Bell
Laboratories to improve the writing of Bell engineers. By 1986 the pro-
gram had reached a level of development where it “performs an exhaustive

analysis of a writer’s work — from grammar and punctuatlon errors to or-
ganization, weak phrasing, vague wording; even sexist usages.”!> By 1986
AT&T was selling a version of Writer’s Workbench expressly designed for
hrgh school and college students. A number of large compames on the For-
tune 500 list are contemy ‘ng usmg such programs for their staffs:
These developments r a mterestmg paradox for the Enghsh class-
room. Does tlie student + miaputer receive the grade for aterm paper"
Will the computer mal it easi.~. not to iearn to write good English? Or
as technologist Michael Newman sugge: - . s it the ultimate destinv of the

computer to make creauve writing a mass phenomenon" Ne%v'nan lias de-

vised a poetry word-processor program that aitomatically sets up the me-

ter and stanza and suggests thyming words with which to end lines. 16
Beyond doubt the years ahcad will be interesting ones for the tezcher of

commumcatlon slculs lf some of the current forecasts matenalrze One can

its word processor ghostwrrte a melhﬂuous, ;rammatlcally and symactl-
cally perfect product!
74

84



Foretgn Ianguages Because the 1nformatron age links nations much more

closely {verbally and vrsually) by sateiiites, a strong case can b~ ™ fe for _

leaming a second 1anguage We can no longer maintain the ar pant pos-

Goethie’s admmionition that no one really understands one’s own language un-

til one has learned another. The computer has introduced new dimensions

to forergn hingtiage mstructlon For £ .ample there is noW a word-processor

French, or can help a French speaker write correct English.!” Also, for
some time we have had electronic translatior: devrces which at present are
used pnmanly as a novelty for tourists. They do not replace rigurous study

of a second language.
Ma?hemattcs and science. The computer has i many uses in mathematics

and the sciences. But probably its most imps rtant use is to provide learners

with the tools to validate data: As economist Leo Cherne has aptly stated:

i 'Ihe computer is incredibly fast; accurate; and stupid; Man ,ii,‘,",'f
believably slow, inaccurate, and brilliant. The marriage of the two is
a force beyond calculationi.!8

Students must be made aware of the need to valrdate carerully the data
retneved or produced by computers and hand calculators. Otherwise; they

may find wrong answers with lightning speed. Students also must reairze

that computers cannot unde.stand eimbrgulty in language As Alson points

out, “’I'hey [computers] never read between the lisies while humans are able
to; or do; just that.”!% He concludes that explicitness of 1 meaning becomes
increasingly important whenever computers are used for validating data in
mathematics and science.

Social studies. The changlng world that technology has created 1s the do-
mam of the soual studres In addmon to studying traditional content; .earners
at all levels rieed to understand humankind’s problems. These include inner-

city decay; hunger; the have und have-not g gap; welfare costs, unemploy-

ment, population explosion, economic interdependence, energy deficits, air

and water pollution, nuclear waste, terrorisin, and arms control, to narme
a few.20 An equally important role of the social studies is to foster mutuzal

respect among peoples of the world, to deveiop an understandmg of global

economic 1nterdependence and to create an awareness of the need for viable
supranational organizations concerned with health, disaster relief, and shar-
1ng the oceans’ resources. It 1s through the socral studres that studentsi uyrll

cial studies provide the knowledge enablrng students to rethink the futiire
and to work on solutions to the problems listed above.
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Other curriculum areas. Art, musi. vocational education, physical edu-
cation, libi‘éi'y skills; and ép@ciél education are som: of the other curricu-

ltm areas that are in some measure mediated by the computer. It offers

graphics for art and a rich variety of input for music; including computer
composition. In the library, Computer Assisted Reference Service (CARS)

enables students to search 200 electronic databases for information. Spe-
cial education services can be extended to the homebound via computer.

Vocatronal educatron has a new role in preparing students with new skills
for the changing workplace and for retraining displaced workers.

Concluding Contsient

Much hés been ertten on the need ro"r curriculum 'chan'gﬂ as we approach
leamrng My brief review of the i rssnes has not teen to offer prescriptions
for educatronal change* rather, my mtent has been to stress the need for
constant and careful thought, imagination, and cooperatxvely developed in-
novations in ways our educational services are delivered.

An example of the chalienges is a venture under way at the Massachusetts
lnstrtute of Technology, in cooperatron with the Brgrtal Eanpment Gorpo-
ration, cailed Project Athena. They are explorrng the desirability of trans-
posrno undergraduate courses to telecommunication networks. The concept

is excmng, because the students’ computer screens could present many things

that extend beyond the resources of a tradmonal classroom: In a decade
or 50, some comiparable electromc leamrng mrght well be accessible for
students at hrgh schools or elementary schools

eiectrame Age is to create schools that are re‘evant to our electronic sur-
round an env1ronment wrth unlrmrted po.,srbrlrtres The ultrmate relevant

tinve living on a planet that is capable of marntarmng a peaceﬁll, clean,

and comfortable support system for humanity .
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Epilogue

Tjj'e implicit message in the eight chapters of Teaching and Learning in
a Microelectronic Zéé is that learners at any age; but especially educators,
need to be informad about the technology j«ii@ ﬁ@fl{ééﬁi{iﬁ;ﬁﬁitﬁét are

likely to affect the future: It is crucial that we do both short- and long-range

unprepared to cope with a rapidly changing environinent. We need to de-
velop in all learners the quality that I call “educated foresight,” the attain-
ment of which will enable us to create policies for a2 humane future.
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Digests of Education Reform Reports

Dlgests of the recommerdanons from 18 of the major education reform
reports released in the 1983s are presented below For a more complete

sumrz: v of vmually all the reform reports; see: Beatrice Gross and Ronald
Gross eds The Great School Debate: Which Way for American Educa-
tion? (New York: Simon and Schuster; 1985):

1 A Nation iit Rtsk initiated a nauonal discussion on educmtlon reform

More rigorous standards fo - students are reflected in recommendations for

a ionger school day and school year; a core curriculum cons1sf1ng of Eng-

lish, mathematics, science, social studies; and computer science; and close

monitcring of student achievement. More rigorous standards for teachers

are implicit in the recdmmendatxons for career ladders market-sensmve
salanes, ar:3 ‘;cholarshlps for outstanding teacher candidates. (National Com-
mission on Excellence in Education 1983)

2. Action for Excellenice mghhghts the state’s role in impre:

tion. This role encompasses strengthening the curriculum; inten-

ing; monitoring student achxevement, rmsmg standans ﬂ il

certification, recrmt'“nt, and evaluation; and utlllzmg quahﬁed [=rsons

outside of educauon to serve in the nation’s schools. (Education Commis-

sion of the States 1983)
3. Educanng Amencans far the 215t Century is a renewed demand to

intensnfy fitath; science; and technoiog& InSththﬂ in Amerlca S schools

To imple..ient these demands school systems should consider lengthening
the school day and year. The report also echioes the demand for rigorous
promotic:: and graduation standards. (The National Science Board, Com-

mission on Precollege Education in Mathematics; Scierce, and Techiiolo-
gy 1983)
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4 America’s Competiiive Challenge: The Need for a National Response
reiterates the emphasis ¢, mich, soic e, .nd tech-ology. The report also
calls on industry to Support = forvs 507 restdeh, «Business-Higher Educa-
tion Forum 1983)

5. Federal Elementary a=.’ Secriiary "ion Poliry explicates the
roles of local state and federal gon im‘n b oucawon reforn that cnp-

lum should encompass readmg, Wr.GRE, ,nl“ulatmg, computer skﬂla

science; forelgn language, and civics; with ‘he overriding objective being

literacy in English. (The Twentieth Cr x>+ Fund Task Force 1983)

6 Acad’emzc Prepamﬁon for Coitege W'zat szz‘ems' Need 10 Know anzi Be
Able to Do highlights appropriate collegiate preparation. Such preparation
should include the intellectual skills of reading, writing, speaking and listen-

ing; mathematics, réasomng, and stndymg Preparatlon should also include
the arts, sciences, and computer knowledge. (The College Board 1983)

7. 4 S'tudy of Schoolmg suggests age 4 as the ;deal age for youngsters
to begin school. The report recommends replacing grades with phases,

eliminating junior highs and tracking schemes, establishing curriculum

centers, organizing teacher teams to dellver instruction; and deveiopmg
potential leaders to serve as pnnc1pals (John I. Goodlad, 4 Place Cailed
School. New York: McGraw-Hill, 1984)

8. High School: A Report On Secondary Schooling in America introduces
the New Camegle Unit to sumulate students’ commumty mvolvement
stresses the teac! . ig of writing, and recommends a global core curriculum
to enhance student understanding of the world’s interdependence. Sugges-

tlons to enhanre Workmg conditions for teachers and to recnfy the prob-

lems of school dronouts are detailed. (The Carnegie Foundation for the

9. Informzmon ﬁchnoiogy and 1ts Impact on American Education wWas

commissioned by the U.S. House cf Repiesentatives and carried out by
its Subcomimittees on Speclal Education and on Science, Research and Tech-

nology and compiled by the Office of Tes*nology Assessment. It concluded

that the information revolution is changmg what needs to be learned,; who
nieeds to learn it, who will provide it, and how it will be provided and paid
for. New technology can improve educann services that tradmonal inisti-
tut'ons provide, can distribute education to new places such as the home
and office; can reach new clients such as the handicapped and homebound,

and can teach job-related skills in the use of technology. (Office of Tech-

nology Assessment 1983)
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10 Maiung the Grade addresses the school’s role in serving the poor,

the handrcapped and non-Engllsh-speakmg peoples The federal govern-

ment is called on to provrde ﬁnancral TESOUICes to upgrade the schooling

of these group., (Twentreth Century Fund Task Force on Federal Elemmen-

tary and Secondary Edication 1983)
11. The Failure of Our Public Schools: The Causes and a Solution cx-
plicates in greater depth those facts revealed in A Nation ar Risk. (National

Center .7+ Policy Analysis, University of Dallas 1983)

12. The National Science Foundanon Report nnderscores deélrmng stu-

dent achievement in math and science and the fallure of the schools to inte-
grate math, science, and technology Calls on the schools to raise the math;
science, and technology literacy of all citizens. (National Science Founda-
tion 1983)

13. Paideia Problems and Possibilifies: A Consideration of Questions
Raised by the Paideia Proposai responds to questions ralsed by parents and
edncators regardmg The Paideia Proposal, which would requrre all stu-
dents to undertake a uniform course of study throughout their 12 years of

schooling. Discusses the value of extracurricular activities, the impact of

eliminating electives; the role of vocational schools, the ideal teacher-studert

ratio for Socratrc teachlng, and the role of technology and computer litera-
cy. (Prepared on behalf of the Paideia Group by Mortimer J. Adler: New
York: Macmillan Publrshmg Company, 1983)

Jor recommendatrons 1) estabhshmg a natronal board for professrona‘ teach-

ing standards; 2) using “lead teachers” to hielp colleagues maintain dasired
standards 3) requiring a bachelor’s degree in the arts and sciences as it

prerequisite to the professional study of education, 4) a'lowing teachers to

decide how best to meet professional goals but holding them accovntable
for pupil progress; 5) increasing the rpieparation nf “ninorities to enter teach-
rng, 6) providing technologrcal resources to impivve teacher productivity;
and 7) making teachers’ salayies competitive with other professions: (€ar-

negie Task Force on Teaching as a Profession 1985)

15. 1 ransfonnmg American Edu:a:ion: Reducir.g the Rivk to the Nanon

explores broad, sound uses of .echnology Rccomrre ued reading for per-

sons mterestéi in the fundamental redesign of 1J.3. educaticn; this report
examinies the changing role of the schiool resuiting frcm the new informa-
tion technology. It calls for redesigning education to take into account the
impact of microelectronic technology: (U-S. Department of Education 1986)
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16. Transforming the State Role in Undergraduate Education stresses
the need for universities to create a better balance between narrow career

tiaining and general education and the need for secondary schools to en-
sure that students acquire the basic skills necessary for sticcess in higher
education. (Education Commission of the States 1986)

17. Tomorrow’s Teachers: A Report of the Holmes Group, generated by
a team of deans of schools of education,; makes five recommendations to
improve teaching and teacher education: 1) more rigorous education of
teachers in the liberal arts, subject matter of their teaching field, literature
of education; and reflective practical experience; 2) a multi-level car~~i
structure that recognizes differences in knowledge; skill, and commitme«n

among teachers; 3) multiple evaluations of prescivice students before issu-
ing teaching certificates; 4) professional development schools that are analo-
gous to the medical profession’s tea" - %« ~aspitals; and 5) improved working

conditions for teachers. (Holme: . > 1986)

18. Ventures in Good Schooli. ;. :3 . ‘operative Model for a Successful
Secondary School is a carefully 1<+ - «i report on the need for 1) more
cooperative principal-teacher relationships; 2) increasing instructional in-
put, 3) evaluation aud counseling to improve teacher performance, and 4)

ensure good student behavior and performance. (National Education As-

sociation, National Association of Secondary School Principals 1986)
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